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SI GNAL PROCESSI NG APPARATUS, VI DEO SI GNAL PLAYBACK APPARATU

SI GNAL RECORDI NG APPARATUS 5 Technical Field The present %Q%ﬁ%&%%ﬁoéelates
to video signal processing apparatuses, video signal playbac ppar at uses,
and video signal recording apparatuses. .Mre particularly, the invention
relates to a video signal processing_agpgratus, 10 a video signal playback
apparatus, and a video signal recording apparatus in which security
information of video signals recorded in information recording nedia can
be suitably controlled. 15 Background Art As disk-type.information
recordi ng nmedi a which are detachaBbeRIPBEORecor di ng/ pl ayback appar at uses,

various optical discs are being proposed. Such recordable optical discs
are'proposé&ﬂ%?I%W%%ﬂcéﬁaﬁﬂﬁ§I%Edﬂ&ﬂﬂﬁﬁTﬁ§,aVE@WozeIgNgabyLeyBAaﬁd it is
hi ghly expected_that they can be used as nedia for recording digital video
(movi ng pi ct ur eBFPARREA} ANIDEIRRO { HEGNRE | RECORR HEd ABRARATUS

digital -conpressing digital video signals is the MPEG (Mving Picture
Experts 25 Goup) 2 method. MPE&R is al so used when recording digita

~Repl gcengply gheel pid; By 2006

| The present invention relates to video signal
processing apparatuses, video signal playback apparatuses,
and video signal recording apparatuses. . More particularl&,
the invention rélates to a video signal processing appafatus,

10 a video signal playback apparatus, and é video signal

recording apparatus in which security information of wvideo
signals recorded in information recording media can be

suitably controlled.

15 Background Art
As disk—type‘information recordiﬁg media which are
detachable from recording/playback apparatuses, various
_ optical disecs are being proposed. Such recordable optical
.vdiscs_are.proposgd_as large—capacity media having a few
20 gigabytes, and it is highly expected that they caﬁ be used
aé media'for recqrding digital video (moving pictures)
- . signals.
_._One of the coding methods for digital~compressing
digital videé signals is the MPEG (Hoving Piéture'EXPerts

25 Group) 2 method. MPEG2 is also used when recording digital




6 February 2006 - 2 video signals in informtion recor d\#§ tiwe(n
exanpl e, when recording anal og video signals in infornatioﬁ d P n
medi a, the video signals are encoded by the MPER net hod, d ar,g ecor ded
in the informati on recording nedia as an 5 encoded bit stPJ%ﬁPmV% gital
TV (tel evision) broadcasting, which has recently started, a video program
encoded by the MPE& nethod is transm tted in a format referred to as a
transport stream Wen recording digrtél?broadcasting AV signals in
information recording nmedia, a transport stream 10 is recorded as a digital
signal w thout being decoded or re encoded. Video signals recorded in an
i nf or mat ivieecigtialg imednforastiof getakrdshgnakdlar mkosagxheprepi ed into
anot her information recording mediumw thout the slightest [oss of. 15 the
qual i ty. “hewev@cordiing iapadogr eatiepr shyaal EoinCopys-ght ioMot&essdnig t he
video content. Fromthis point of view, for restricting copies of video
si gnal s, M€Gia . ( thpy vddeor slighaleranti enyodadi bat thg MPDRY metiesd) i on
managenent i nformation, such as "Copy Free ?0 (copying can be nmade)", " Copy
Once (copyfngr€akeserdadeinntle infoonetiencratoomitig mddidbase Gopy
(copyi ng_can nqo |l onger be nade), and "Copy Prohibited (copying is not

\%ed) epgodgdgRitt gtrranyi dép dighsnd. Tudkedieyialion) nbuddcabting,

allo

exarrple,W éCbp% GbneL?tion Managenment Systen) signals. 5 CGAVS signals
for anal BTt RFF LLBSCRFLY refartiasl 1 BleTINo TR sransied Sivedthe 17 May
2006

MPEGZ method is transmitted in a format referred to as a
transport stream. When recoxrding digital-broadcasting Aﬁ
signals in information recording media, a transport stream
10 is‘recorded as a digital signal without being decoded or re-

encoded. |

Video signals recorded in an information recording

medium as a digital signal format can be copied into another

information recording medium ﬁithout the.slightest loss of:
L5 tﬁe quality. Howeverf this is a great problem for copyright
holders of the video ¢ontent.

From this point of view, for restricting copies of .

video signals, CCI. (Copy Control Information) indicating

Copy generation management information, such as "“Copy Free

307 (copying can be ﬁade)“, "Copy-Once (copying can be made only'
fbr.pne generatiqn)",_"No More Copy (cépying can no longei
be made), and "Copy Prohibited (copying is not allowed) ", is
added~to the video signals. Such Signals'include, for
éxample, CGMS:(Copy Generation Ménégement Syétem) signals.

5 CGMS signals for analog interfaces are referred to as “CGMS-




6 February 2006 A", and CG\B signals for digital interfé%%%mzﬁ?“gggérred to
as "CGvs-D'. Analog CGVMs-A, which is formed by superinposiﬁ ) VB

-(Vertical Blanking Interval) of video signals, is also referred as
"VBID'. The VBID is 5 standardized as EI A] CP-1204. For t%fgﬁ??ﬁytzwﬁng a

transport stream having CCl enbedded therein; a method for encoding a
descriptor having this information is_known. This type of descriptor

i ncludes DTCP descriptor defined by_D?LA'(D gital Transm ssion Licensing
10 Admi nistrator) and digital _copy_control _descriptor defined by AR B used
in BS di broadcasting in Japan. For further restricting copies, the

ital

enmbeddi n§\*b¢ b Pt exigmiads | feenagjerivntl iinfterfacesnags watrerraaktbnto a

- baseband video signal or an MPEG bit streamis being considered. The 15

st andar di®at ISP 't-he ARalOgn &GS  c whiieht lig goometedy and the millennium

format and the gal axy fornmat have been proposed. \Wen recording a video

si gnal i MWeIATREPFatPoR V8o ¥enyinredi BiankingsIdeaamddll ohat recordi ng

restrictioEF 2Q be accurately inposed according to the CC of the input

signal . &3HEPaPrgradfe 48eplpe HBFerredr eord AVEIBLo %Thgn¥BIPni® an

infoggatg n recgtdiag medium only_when the CC of the input signal

i ndi cat ed ""BIpYOEFEE 28 opYRhgCRah2PR- made)”-or "Copy Once (copying can be
of the input signal

o oY FoR SRR B e iy bt e
‘therein, a method for encoding a descriptor having this
information is known. This type of descriptor includes ﬁTCP
descriptor defined by DTLA (Digital Transmission Licensing

10 Administrator) and diéital_popy_pontrol_descriptor defined
by ARIB used in BS digital broadcasting in Japan. For
further restricting copies, the embedding of copy gene;ation

.management information as watermark into a baseband video
signal or an MPEG bif stream is being considered. The

15 standardization of the watermark is currently promoted, and
the millennium format and the galaxf format have been |

- proposed.
When recording a video signal into an information
| -recording_medium, it is demanded that recording restrictions
.20 ‘be accurately imposed according to the CCI of the input |
Signal. Geneially, the userris.able to record a videé
 signal into an information recording medium only when the
CCi‘of the input signal indicates "Copy Free (copying can be
‘made) "-or “"Copy Once (copying can be made only for one -

25 generation". When the CCI of the input signal indicate$




- 4 "Copy once (copying can be made only for one genera%%%ﬁ’%?ﬁsgﬁé cal  of
the video signal in the information recording nediumnmust b @ﬁ& ed to

"No More Copy (copying can no |onger be made)". 5 For ea%X%ﬁﬁgeaa%gnding
ordai

of the content of a video signal recorded in an infornati’of Tec ng
medium still inmages, which typically represent the content, or specific
scenes of the content extracted as still inmages are sonetines recorded
separately fromthe' video signals. Thdse still images are 10 referred to
as thunbnail images. For exanple, the user selects a |list of thunbnai
recorded in the information recording

i mages fromthe video signals

medi um  ancoml SplRY Scoply 198 HEMHE SHREBAY £a¢l Sﬁ%'r ?gﬁ%PgtEjigy

back start

position. This makes it possible to provide a user ihterface.
The t hunbties IcdInageshany el kdera@aes t8el eaEE0natEgm EQEoE&fR{r?ed v f'eo
st

signals or inmages recorded froma personal conputer or a digita
-canerairm&ﬂmn@nmbmfbenapﬁaneﬁetardm@gmageigabyCQQyﬁpihgngghymoin nost

cases, when predeterm ned video 7?0 signals are copied froman information
r ecor di ng-ansigirutrei madehi' ch vi deo signals and the correspondi ng thunbnai
images are recorded into another information recording nedium only the
vi deo” si gnal sFearedsy auplaxs tdmiindgi of case, cdimmmerns id videomignal
convenient. fqor the user if the thunbnail inmages can be copied. together
Wi th t heT¢ragged| han. imfeametionnaeesrdop) acehiomt, Sheetl ivaddsy, 2006 - 5
‘which typically represent the content, or specific scenes of
the content extracted as still images are sometimes recorﬁéd
separately from the video signals. These still images are
10 referred to as thumbnail images. For example, the user
selects a list of thumbnail images from the video signals
recorded  in the information recording medium, and displays
it on a menu screen for selecting the playback start
~position.' This makes it possible to proﬁide a user-friendly
L5 interface. The thumbngil images may include images selected
from the recorded_video signals or images recorded from a
personal computer or a digital still camera into the
information recording medium. | |
Conventionaily, in most cases, when predetermined video
!0 signals are copied from an iﬁformation recording medium in
which videovsignals and the corresponding thumbnail images
are recorded into another informatién.recdrding'medium,-bnly
the_video signals can be cépied. In. this case, however, it
is more’convénientffor the user if-the thumbﬁail images can

5 bhe copied together with the video signals. This eliminates
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6 February 2006 the need for the user to add the thurrbna]%‘eipi h?’ﬁﬁ?%o(%o t he

copied video signals later. In this case, the nanagenent of e” copyri ght
of the thunbnail inages becomes the problem For exanpleg By {)dgages of
popul ar nmovi e or television charactsgers probably possess copyrlrﬁﬁ S.

Il egal copying of these inmages is not preferable for the copyright

hol ders. Conventionally, however, a restriction of the copying of

thunbnail images is not considered, and thus, when creating an application
for copyengeehuidnditie ivsegeda cgit Hére wiumboerirlespergisngovitdeo  si gnal s,
it cannot be determ ned whether the thunbnail inmages can be copied. Thus,

i || egal C¥PST NGt HFO theralfukstdd- i mages cannot be protected. Disclosure of
| nventi on Ex e. enhodi nents of the present .invention.nmay Lmply and
reliably pr RELEE S GOy R A iraithe FORYES AN 2 £h61 v managi ng
cont ente REELRCE 1 Oftnd JUHOHRIGRE P H AR € roCC he Lhymbnai | i mages
recorded in an inf o(jrgnnti on recordi rIiDg meglmum © cgorag%ryge'téntaa%?rst aspect
of the juagentof PEHliaONmovtiker ite1RAWIGRd chafrhcsery geobsiarpal

processi ng apparatus conprising: generation neans for generating a

t hunbngidssesyeomurinddondildgotd awpiyimgt ofi deessi gmakesf ilsstiotont r ol
means for_generating content protection information corresponding to the
t humbn& e fsraid g divar dbed cppyrighgeheddersn Fearsntipagdldirng means for

recording the video signal into ,an information recordi ng nedi uym toget her
weh RN g ToEe e e EiBepoPyEiSo! HhulBRALT IagEs! 15

not considered, and thué, when creating an application for
copying thumbnail images together with corresponding video
signals, it cannot be determined whether the thumbnail
images can be copied. THUS, illegal copying of the

thumbnail images cannot be protected.

Disclosure of Invention
Example embodiments of the present invention may

.simply and reliably prevent illegal copying of thumbnail
images by suitébly managing content protection information
(for example, CCI) of the thumbnail images recorded in an
information recording medium.

l According to a first aspect of the present invention,
‘there is provided aAfirst video signal‘pfocessing appérafus
comprising: generation means for generating a thumbnail imagé
corresponding to an input video signal; first control means
for generating content protection infbrmation corresponding
‘to'the thumbnail image generated by the generation means;
recording means for recording the video signal into an

information recording medium together with the thumbnail




17 May 2006 - 6 6 February 2006.i nformation recording rr%elaqeg‘ﬁ‘f%%%eqﬁ er with
the thunbnail 1inmage generated by the generation neans and the ntent
protection information generated by the first control ne%qéﬁuﬁggmﬁperein
the content protection informatiaqngconprises copy generation nagement
information. The content protection information may include anal og copy
protection control information. The generation neans may generate the

thunbnail inmage by using an inmage in the vi deo signal, and the first
cont r ol inhermt ety rrererding vl icon tterte threot editibothienftbumihiadd of t he
~thunbnaj | image based qn content protection information of the inmage

cont ai NBRTH IeRAtdsb Ry dihe genseafdmer mseps sighiheagogératat e the
t hunmbnai | . e h sing .an i mage i.n the videq.signal, and the first
BrotdBien B2t FThEs %ﬁ@gﬁp % %@ i&ﬁsg f6PFafiton  cont ai ni ng

cont rol* nmeans nay ‘gener at € Yot in

an idepiddrier drdigRlidng, Whet l&‘%J!’n(tjietnti ?ir%%%%%i%hg ih%o&-ﬁ%fﬁ_oko cont ent

protection information of the video gnal . recordi ng nmeans may record

t he t hurdmmatlsdsagpandndrhe ieontehh geheheCtned rakebration in units of
bl ocks having a predeterm ned size. The recording neans nmay formthe

t hunbnai | i e camd entth @ rodricénpnpriotfectiaan onnfraymahcondeoanaipgndi ng t o
L R b Protection contral information ) 0%

The generation means may generate the thumbnail image
by using an image in the video signal, and the first control
means may generate the content protection information of the
thumbnail image based on content protection information of
the image contained in the video signal.

The generation means may generate the thumbnail image
by using an image in.the video signal, and the first control
means may generate the content protection information
containing an identifier indicating whether it is necessary
to refer to content protection information of the video
signal.

The recording means may record the thumbnail image and
the content protection information in units of blocks
héving a predeterminéd siie.

The recording means may form the thumbnail image and

the content protection information corresponding to the




e : : Repl h
- 7 thunbnail image into a block as a pair, and records ?Hg??%tgﬁ‘z The
he

recordi ng neans may record the thunbnail inmage by conpressing

t hunbnai | i mage according to the JPEG nethod. 5 The aforeqﬁﬂghggqgogideo
si gnal processing apparatus may further include: playback nmean or

pl aying back a signal recorded in the information recordi ng medi um

separation neans for separating the video signal, the thunbnail i mge
corresponding to the video signal, and#he 10 content protection
information corresponding to the thunbnail inage fromthe signal played

back by the playback .means; and second control means for restricting an
out put Ofthdﬂﬁﬁ§° @9%9! i_mage based on the content protection information
separated by t eﬂsjepar %ilélrr}t'acg aR’gL.O"’%Safh@ ESritten NSt FeserEsnthaf or mat i on
may incl ygde,an anal og copy protection control signal, and the second
control neans may performcontrol so that a copy protection signal is

superi nposed @RcaR-LHL-AY}SI ording,to th nal pg co protection
control signaI.EZOeThe sggoﬁggggnﬁg Ir%%%%g ﬁ%? gﬁ?@?@?lfeEW$3%xb¥i
pl ayback copghiakisangofchihent il;_i.nmag on .th C nt protection
i nformation of thegeideo sigﬁgﬁgiwﬁgﬁgghgqﬁﬁ% Tt 159 fé%&EQESE&Q?qTHO

Testrict the copyl g or the thunor T HEGY Bonat tr ih SRk ent Sheet
17 May 2088 fuBther include: playback means for playing back a

rsignal recorded in the information recording medium;

sepafation means for separating the video signal, the

thumbnail image cqrresponding to the video signal, and the

10 content protection information corresponding to the
thumbnail image from the signal played back by the playback
means; and second control means for restricting an output of
the thumbnail image based on the content protection
information separated by the Separation means.

15 .The conﬁent protection information may include an
analog copy protection control signal, and the-secoﬁd
control means may perform control so that a copy protection
signal is superimposed on an output signal according to the
analog copy protection controi signal. |

20 The second control means may further restricﬁ a

7 playback Operation of the thumbnail image based on the
content protection,infofmation of the video signal.
When the thumbnail image is copied into another
‘information récording-medium, the second control means may

fj 25 restrict‘the copying of the thumbnail image based on the




6 February 2006 content protection information recorded $ﬁ$§§g§§§%§% to the

t hunbnai |l i nage. The content protection information may i ncl
generati on managenent information, and the second control ans
TEPRENLO 1 he

restrict the copying of the thumbnal_inmage so that rest PiFePTEY
copy generation managenent information of the thunmbnail inmge are
protected. The second control neans may further restrict the copying of
the thunbnail inmge based on the content protection information of the

vi deo signaint Acoaedihgnt Dnforsecdnd aspeeteqf ih tndrLeenat toi AyeNntion, there
is provided a first video signal processing nethod conprising: a

gener attilomiztaeipl ofmaqgenerating a t hunbnail i mage corresponding to an input

video signal; a control step of generating content protection information

cor r espondi rfithe cdrtteertthydutaidt liomagde £ ogerariaine thally ipcacasstegyof the

generation step; a recording step of recording the video signal into an

i nf or netdrET atdeuy diampgwedinamirdgetdaer on, t Rinidhe hichwedbradl cohtege gener at ed

by processing of the generation step and the content protection

i nf or MASIAGY Fenermsdd it fhecespyngg off the commbakidt epagandowherein the

content protection conprises copy generation nmanagenent information.

Accor dithg tt gegtitiiotd caspedt tbe theyppesembtipbvembhagemehhere i s provided a

recording mediumin which a conputer Replacenment Sheet 17 May 2006 - 9
intformation of the thumbnail image are protected.

The second control means may further restrict the
copying of the thumbnail image based on the content
protection information of the video signal.

According to a second aspect of the present
invention, there is provided a first video signal
processing method comprising: a generation step of
generating a thumbnail image corresponding to an input
video signal; a control step of generating content
protection information corresponding to the thumbnail image
generated by processing of the generation step; a
recording Stép of recording the video signal into an
information recording medium together with the thumbnail
‘image generated by processing of .the generétion step and
the content prbtection information generated by processing
of the control step; and wherein the content protection
comprises copy generation management information.

According to a‘third aspect of the present invention,

there is provided a recording medium in which a computer-




6 February 2006 feadabl e programis recorded, said corrpu'f‘ acgfg%&%%?%
program conpri sing: a generation step of generating a t humBAXY ge

corresponding to an input video signal; a control step ofﬁgﬁnerﬁé' g
content protection information corgesponding to the t huri3d&Pasy éf’g
generated by processing of the generation step; and a recording step of
recording the video signal into an information recordi ng nmedium together
W th the thunbnail inmage generated by processing of the generation step

and thereadhkehe projeshi vn fedorded) oshidgenaiaied: Dedd00essi ng of the
control step; and wherein the content protection information conprises

copy gepeoatamncompnigiamenta igdrafrmdian. sAGC ydigihdratandow th aspect of
the present invention, there is provided a programallowng a conputer to

execut ethamigenel atnare steprafpgeharaticgra ifdpirbndideo isTrRge 1Gor espondi ng
to an input video signal; a control step of generating content protection
i nf or metdwinrok os rays pohdjerge tas: itrhe ddntrdimtaigrdtergd oge derfatred thysnpr ocessi ng
of the generation step; a recording step of recording the video signal
i nt o arcérdempradiioyg tecorelitigmediidmitneget hetieratiddc yherichesbhiaigl | mage
generated by processing of the generation step and the content protection
i nf or m® orhe grETEEtEdD S Erocessl ry refcdriE ngosttepl oft epcoandnwyher ei n t he
content protection information conprises copy generation nanagenment
i nf or mdthe iV idp|sdonrdntinSiveen 1n7 ovinat2006 recb@ding medium
together with the thumbnail image generated by processing of
the generation step and the content protection information
generated by processing of the control step; and wherein the
content protection information comprises copy generation
management information.
According to a fourth aspect of the present
invention, there is provided a program allowing a computer
to execute: a generation step of generating a thumbnail
image corresponding to an input video signal; a control
step of generating content protection information
corresponding'to the thumbnail image generated by processing
of the generation step; a recording step of recording the
"video signal into an information recording medium together
_with the thumbnail image generated by processing of the
generation step and the content protection information
generated by processing of the control step; and wherein the

content protection information comprises copy generation

" management information.




la

6 February 2006 According to a fifth aspect of the prese% qg?%?é%ﬁb’

there is provided a video signal processing apparatus conprising: playback

means for playing back a signal recorded in an infornati%q%ﬁﬁﬁgﬁg&?g

medi.un separation neans for sepatating a video signal, a thunbnail inmage

corresponding to the video signal, and content protection information

corresponding to the thunbnail inmage fromthe signal played back by the

pl ayback neans; and control means for controlling an output of the

-~ thunbnai | i nhgeobdiser ton a tiefdon spdctprat etid @rdsamr Maivedt isepar at ed by
the separation nmeans. The content protection information may include an

anal og topye pioteretisted entvidlesignalal anbdds icontapplayaans may perform

control so that a copy protection signal is superinposed on an out put

si gnal GeRRTIHINY:t blaheacinatens dopy pprgiegthark condt@hasi gnal . The control

means may further restrict a playback operation of the thunbnail image
based ofe¢Prdedniermn ipfotaettiion irdomudbrigomedfi uhe sepdeatsbgnal . Wien t he
t hunbnail image is copied into another information recording medium the

cont r ol MeAEN S OFayePasiting a thelecopyiongl ofa tthenttnaitindmbgenage based on t he
content protection information recorded in and added to the thunbnail
i mge. FIFIEPOREARI Sedihe VAdegy s20081, and ®rRemtuarpt200ton

information corresponding to the thumbnail image ffom the
signal played back by the playback means; and control means
for cohtrolling an output of the thumbnail image based on
the content protection information separated by the
separation means.

The content protection information may include an
analog copy protection control signal, and the control means
may perform control so that a co?y protection signal is
superimposed on an output signal according to the analog
copy protection control signal.

The control means may further restrict a playback
operation of-the thumbnail image based on the content
protection information of the video signal.

When the thumbnail image is copied intb another
information recording medium,_the control means may restrict
the copying of the thumbnail image based on the content
protection information recorded in aﬁd added to the

,thuﬁbnail image.




The content protection information may include copy gen%ﬂﬁ??%?lgﬁgégenent
information, and the control neans may restrict the copyln

thunbnail image so that restrictions of the copy generati

information of the thunbnail inagejacre protected. The coﬁﬁ%@?m%ggﬁgena
further restrict the copying of the thunbnail inage based on the content
protection information of the video signal. According to a sixth aspect of
the present invention, there is provided a video signal processing nethod
conprising: &h¢leydanit srepeofiphainfgrzadibnamsi ghatludeaasded in an
information recording nedium a separation step of separating a video

si gnal , an¢rRirTarEnRragent corfesponidinngand the adimemlsingaals, mapd cont ent

protection information corresponding to the thunbnail inmage fromthe
si gnal Pralyerthade byrpinsestitiye dchurbeapl ayirapk =t eiatand a control step
of controlling an output of the thunbnail inmage based on the content

pr ot ect F®HL41 FRét PENtse Rl abrisyatprocessigrnaft tindosepaiani on st ep.
Accordlgg to a seventh aspect of the present invention, there is provided
a recor R AL mﬁWﬁﬁfénébmﬁnﬁéﬂtedeadable programis recorded, said
conputer-readable progran1 conpr|5|ng a playback step of playing back a

signal recof fﬁb&@ﬁﬁra TR feay divn r deagrheditim corsgpar afion  step of
separ at.i_ng video signal, a thunbnail inmage Replacement Sheet 17 May 2006
- 12 éhse pashoyiage based on the content protection

information of the video signal.

According to a sixth aspect of the present invention,
there is provided a video signal prbcessing method
comprising: a playback step of playing back a signal
recorded in an information recording medium; a separation
step of separating a video signal, a thumbnail image
corresponding to the video signal, and content protection
information corresponding to the thumbnail image from the
signal played back by processing of the playback step; and a
control step of controlling an output of the thumbnail image
based on the content protection information separated by
processing of the separation step.

According to a ‘seventh aspect of the piesent invention,
there is provided a recording medium in which a computer-
readable program is recorded, said computer-readable program
comprising: a playback step of playing backla signal
;ecorded in an info:mation recording medium;‘a_separation

- step of separating a video signal, a thumbnail image




. . . . Repiacelglent Sheet :
corresponding to the video signal, and content protection 'Whﬁ%ﬁﬁ gon
J'ba K by

corresponding to the thunbnail imge fromthe signal playe
processi ng of the playback step; and a control step of cq@@%gﬁhhﬂg6an
out put of the thunbnail inage basé8&8 en the content protection I'nformation

separated by processing of the separation step. According to an eighth
aspect of the present invention, there is provided a programallow ng a
computer to execute: a playback step of playing back a signal recorded in
an i nf oP R TR0k i e nediemsigredparndi omnistrep rofotesepanat i ng a vi deo
signal ,, a thunbhnail inmage corresponding to the video signal, and content
pr ot ect PTG ORaCPERE SRR iduh dindithy Churbeat huimsgs Ifromagbef r om t he

- si gnal $Ja %g lback by frocessing of the playback step; and a control step
of cont¥oftan§LaNceubpek B RuRcasmdnEnal| themee wasdd serpt hend cant ent

protectioqiiqfornatign separated by processing of the separation step.
Accor di g6 *a ShFRt Al aSpEictoldingnénppsent ¢hvidmt itbwmbnehér émage provi ded an
i nformation recggdiqg%nediun1in which a_video signal, a thunbnail image
corregg%ﬁﬁ¥%é”& B heCRT o ProtgRELonahafesmiean meprsetednbynf or mat i on
corresng%jg to %hﬁH%hunbnaiL inage are recorded. The content protection
i nf or métion -ray?i Kt EH3FatgeRePRBPon nanagenent i nfor mati on.

Repl acenment et.. 17 May 2006 - 13 6 February 2006 The content protection
in?OrnationA%g§rFﬁ%?UH% eighth aspect of the)%resent invention, P

there is provided a program allowing a computer to execute:
a playback step of playing back a signal recorded in an
information recording medium; a separation step of
separating a video signal, a thumbnail image corresponding
- to the video signal, and content protection information
corresponding to the thumbnail image from the signal played
back by processing of the playback step; and a control step
of controlling an output of the thumbnail image based on the
content protection information separated by processing of
the separation step.

Accordiﬁg to a ninth aspect of the present invention,
there is provided an information recording medium in which a
‘'video signal, a thumbnail image correspondiﬁg to the wvideo
signal, and content protection information corresponding to
the thumbnail image are recorded.

The content protection informétion'may.include copy

generation management information.




anal og copy protection control signal. The thunbnail ind@@hﬁﬁﬂnﬁﬁ%mbontent
protection information nmay be recorded in units of bl ocks H&VP%& %
predeterm ned size. The thunbnail image and the content pr tectigg
information corresponding to the_thynbnail image may be PEEFPHEA MY bei ng
formed into a block as a pair. The thunbnail inmage nmay be recorded by being
conpressed according to the JPEG nethod. A thunbnail image correspondi ng
to an obtained video signal may be generated, and content protection

i nformation TiOdRERARIpAGEE6 1diE 198RSTALEEnt RpbNailudsage may be
generated. The content protection information nay be added to the

t hunbnaidaispaepyapdot Bt {dninkiricbli BBgRaTRY be then recorded in an

i nformation recording medium A video Signal, a thunbnail image
correspondi Mhd ahuf@na¥i defagd giRl thandoaeshenbri&igehi on i nf ormati on
added to the thunbnail inmage may be extracted froma signal played back

f r om aninfrfrarabnona prios essidiglededhuihi 880 £ hel ilspubvigl dhe thunbnail
i mge may be restricted based on the extracted content protection

i nf or nregietefmihd@ossignal , a thunbnail inmage corresponding to the video
signal, and content protection information corresponding to the thunbnail
i mage may b&heetbunibiai Rephaagermat thbeebntddt Ninot2¥8on 14 6 February 2006
According to a tenth aspect of the present invention,
information corresponding to the thumbnail image may be
recorded by being formed into a block as a pair.
The thumbnail image may be recorded by being compressed
according to the JPEG method.
A thumbnail image corresponding to an obtained video
signal may be generated, and content protection information
corresponding to the generated thumbnail image may be
generated. The content protection information may be added
to the thumbnail image, and the thumbnail image may be then
recorded in an_infdrmation recording medium.
A video signal, a thumbnail image corresponding to the
- video signal, and content protection information added to
the thumbnail image may be extracted from a signal played
back from an information processing medium,‘and the output
of_the thumbnail image may be restricted based on the
extracted content protection information.
A video signal, a thumbnail image correéponding to the

vidéo signal, and content protection information

corresponding to the thumbnail image may be recorded.




) ) ) ) ) Replacement Sheet
there is provided a video signal recording apparatus conprighpd
detector operable to detect content protection information froman input

vi deo signal; an encoder operable to generate a thunbnmlﬁﬂ&mgﬁdﬁbgna
corresponding to the video signal 14a-generator operable to genérate copy
control information of the thunbnail image signal generated by the
encoder based on the content protection information detected by the
detector; and a recorder operable to record the video signal, the
t hunbnai | i nfBGECEF Aty énératr RIEGthe fendedpreseandinvemtdopy contr ol
inforna%ion 3$nerated by the generator into an information recording
medi um “HFES VIHEFGiGRE ar BEQisignagpaeseudinayagnanaias i ncl ude an
encryption unit operable to encrypt the thunbnail inmage signal. The
r ecor deT ey Ter ¢ %ﬁ@eFﬁ?ﬁﬁﬁRﬁqa leage dstgahl cememipedtbytite encryption
uniti|g£%g§§ i.nformation ,recordi ng nedium The encryption unit may
" furt her"BHEFPT Ph&LeBpe? Hamtt GOeRs 8ifFaRl onan antades peestallbe may record
the co trol information encrypted by the encryption unit into the
inforng%?éﬁgggﬁgﬁdﬁnégﬁgﬁ? REg6r ar#gat ocanres 5 Bgptle of the
presengﬁikgy%ntiogb there iﬁgp ovi ded_a vi deo signal recording nethod

s

g
conpri sing t he28faps® o? Yt &t PRGEeBhEeh® Fons GRPYi APRERRt i on from an

Fobr uary SOBE “ERrBAaET | TR eRbnt =g, T LEitn g Te6 ot vitRo si gnal ;
~encoder based on the content protection information detected
by the detector; and a recorder operable to record the video
signal, the thumbnail image signal generated by the encoder,
and the copy control information generated by the generator
into an information recording medium.

The video signal recording apparatus may further
include an encryption unit operable to encrypt the thumbnail
image signal. The recorder may record the thumbnail image
signal encrypted by the encryption unit into the information'
recording medium.

The encfyption unit may further encrypt the copy
control information, and the recorder may record the copy
‘control information encrypted by the encryption unit into

- the information recording medium.

According to an eleventh aspect of the present
invention, there is provided a video éignal fecording method
comprising the steps of: detecting content protection.

information from an input video signal; generating a




generating copy control information of the thunbnail inﬂﬁ@kf?ﬁgﬁégzﬁased on
the detected content protection information; and recording Y eo

signal, the thunbnail inage signal, and the copy control infor [on into
the information recording mediumqédccording to a tmelfth65§$8@§%@¥9the
present invention, there is proviéed a recording nediumin which a
conputer- readable programallowing a conputer to record a video signal is
recorded, said conmputer-readabl e program conprising: a detection step of

det ect i tigutiod ENtinioet 8EHhON coiFHPBRdiIoNy kborhanydtsiyndee signal; a

first generation step of generating a thunbnail inage signal corresponding
to thegsmehest ivigraipy gof€LON i RNe=AliicaN oFt eRe Ofhi@@ReT At liR@gecopy contr ol
information of the thunbnail image signal based on the content protection

i nf or masigme deéieeidednby hpr acessidt) codft ehite pdoteetid isifREFmadhdna recordi ng
control step of controlling the recording of the video signal, the
t hunbnaand rewmgelisiggnak gedes atiethdly phecessnbgaDl inkeyd isighageneration
step, and the copy control. information generated by processing of the
second gehdrat icopysteptiol ciraformafrdomatngd thechifhmgtiesi um According to
a thirteenth aspect of the present invention, there is provided a program
al | owi mp@miomguimediuno record a video signal, conprising: a detection step
of Repl acement Sheet 17 May 2006 - 16 6 February 2006 detecting content
prot ecti on iAdanmednigonof & otwalftim@spevitded the present invention,
there is provided a recording medium in which a computer-
readable program allowing a computer to record a video
signal is recorded, said computer-readable program
comprising: a detection step of detecting content protection
information from an input video signal; a first generation
step of generating a thumbnail image signal corresponding to
the video signal; a second generation step of generating
copy control information of the thumbnail image signal based
on the content protection information detected by processing
- of the detection step; and a recording control step of
controlling therrecording of the video signal, the thumbnail
image signal generated by processing of the first generation
~step, and the copy control information generated by
processing of the second generation step into an information
recording medium.
According to a thirteenth aspect of the present

invention, there is provided a program allowing a computer

- to record a video signal, comprising: a detection step of




] ] ] ] . Replacement Sheet
signal; a first generation step of generating a thunbnail ~ i1yagg sognal

corresponding to the video signal; a second generation step of ‘generating
copy control information of the thunbnail image signal basgfnR 4006
content protection information deflécted by processing of the détection
step; and a recording control step of controlling the recording of the
vi deo signal, the thunbnail inage signal generated by processing of the
first generation step, and the copy control information generated by

pr ocessPRECHF iitheossephdprgeeet mn dmistaptinhof aom iarf dmmatti endeecor di ng
medi um According to a fourteenth aspect of the present invention, there
i s provFHEPe A dédshl ayperkt Eppatarusf genprasimga dhptmbybatk unit
operable to play back a video signal, a thunbnail inage signa

cor r espUMRIS FHBEhECTraspondinghdlo, thadvidpy ebinalol a skeoomdti on of the

t hunbnail signal froman information recordi ng nedium and an output unit
oper abl F1%9° N3 SEBRYCE oFft A atsingn gopy ocomere huimfivaitatiivnget si gnal based

on the %ﬁgy (J0) troﬁ information played back by the playback unit so as to
out put Rai| 1R8] eSgdalbasgit Ant Hee copytadnbrotestgnal . The vi deo

pl ayback aratus nmay further include an_ encryption decoder operable to
decode %ﬂﬁ‘?‘ﬁ&ﬂrﬁﬁaﬂ?t Felfe bﬁéipd?ﬁ&ﬁﬁsmgmfii‘sh%nértye@tte@p ghePt he t hunbnai |
i mge si_gpal gla&ed back by the playback unit may be encrypted.

Repl ac £ SREBTYMY FMYF=Boster191 gomeh idme reRerésRpy eont r ol

i”fc"’"¥ﬂe°@iBE8y§§5§§E?(é%% %%%mbnail image signal generated by
proceséing of the first generation step, and the copy
control information generated by processing of the second
generation step into an information recording medium.
According to a fourteenth aspect of the present
invention, there is provided a video playback apparatus
‘comprising: a playback unit operable to play back a video
signal, a thumbnail image signal corresponding to the video
signal, and copy control information of the thumbnail signal
from an information recording medium; and an output unit
operable to édd a copy control signal to the thumbnail image
signal based on the copy control information played back by
 the playback unit so as to output the thumbnail image signal
with the copy control signal.
The video playback apparatus may further include an
encryption decoder operable to decode the thumbnail image
signal, which is encrypted, and the thumbnail image signal

~ played back by the playback unit may be encrypted.




pl ayback unit may be encrypted, and the encryption decod%ﬂdmﬁ??ﬂ her
decode the encrypted copy control information. According t o 14 May nt h

aspect of the present invention, there is provided a vide i gnal_pl ayback
met hod conprising the steps of:_playing back a video sigﬁgkﬁﬂgy%9W5nbnai

i mge signal corresponding to the video signal, and copy control
information of the thunbnail signal froman information recording nedi um
and adding a copy control signal to the thunbnail imge signal based on

the played- bieskpgp¥oaerbloknFSERITRY P1a9Rd28atR VYoM the thunbnail
i mage signal with the copy control signal. According to a sixteenth aspect

of the pregenik univemnbiyobe éMeF@tey, PhaM 88 & d¢BRardimgdibym i n which a
conput er -readabl e program allowi ng a conputer to play back a video signa

i s recangledfursiiett QOOPHE efhé eadalif el BHANoHOBY |15 R mat iBhayback control
step of controlling a playback operation of a video signal, a thunbnail

i mage si gnaicaoriagpesdangifoedmieh \WsgretSbgnghe BFEk&APY contro
information of the thunbnail signal froman information recording nmedium
and an inigutionpnthete st€pmdvicint Lokliueg saghOututyeick REeRFALI on
obt ai ned by adding a copy control signal to the thunbnail inage signa
based orprfresdopytheostemd off eriagtihgnbabk ch isdepRti@lliedat o be pl ayed
back by processing of the playback control step. Replacenent Sheet 17 My
2006 - tigmb@akébimegy 20t lAccardispgntibng tseverd edmidd aspast, of the present
and copy control information of the thumbnail signal from an
information recording medium; and adding a copy control
signal to the thumbnail image signal based on the played-
back copy control information so as to output the thumbnail
image signal with the copy control signal.
According to a sixteenth aspect of the present
invention, there is provided a recording medium in which a
computer-readable program.allowing a computer to play back a
video signal is reéorded, said computer-readable program
comprising: a playback control step of controlling a
playback operation of a video signal, a thumbnail image
signal corresponding to the video signal, and copy control
‘information of the thumbnail signal from an information
recording medium; and an output control step of controlling
an output of information obtained by adding a copy control
signal to the thumbnail image signal baSed on the copy

control information which is controlled to be played back by

" processing of the playbéck control step.




i nvention, there is provided a program all owing a conput%ﬁmmﬁgzgﬁgngack a
vi deo signal, conprising: a playback control step of control &

pl ayback operation of a video signal, a thunbnail’ inageégeluﬂ 2006
correspondi ng to the video signal, 1gand copy control inforng L on 8? t he

t hunbnail signal froman information recording nedium and an out put
control step of <controlling an output of information obtained by adding a
copy control signal to the thunbnail inage signal based on the copy

control infonsBéidihgMticch beveRnt&in eddeetber Phayseehapk by processing of
t he pl ayback control step. Content protection information nmay be detected

from aninvaption, @eersi g8ahrodi ddilERRLrbABYel & ORla CpegRending to the
vi deo signal may be generated, copy control information of the thunbnai

i mage may pEagenekabedibasesh gnl t f&nﬁ@&gﬁh@.d &P LMHadY baetbon
information, and the video signal, the thunbnail i'nage signal, and the

- copy comteplof icvhetoRLig Byl aRCopdedt i oh Gamn ivifqometizanlrecordi ng
medium A video signal, a thunbnail inmage signal corresponding to the

vi deo sa grfaimbrandd- topye congrial dorespBhiiong Ofo tiiee ilesbrabhai page si gnal
may be played back froman information recording nmedium and a copy
cont rolarsl grgly paytrbe hdftedhdtd doheft BhebraidbridiAge isingnakrbasad on the
pl ayed Repl acenent Sheet 17 May 2006 - 18a 6 February 2006 back copy
cont r ol iriffroetbhonecanti richerdivhe thdnbmaddtpumgentsiognatepi 4h t he copy
control signal may be out put.

controlling an output of information obtained by adding a

-copy control signal to the thumbnail image signal based on

the copy control information which is controlled to be

played back by processing of the playback control step.

Content protection information may be detected from an

input video signal, a thumbnail image signal corresponding

to the video signal may be generated, copy control

information of the thumbnail image may be generated based on

the detected content protection information, and the video

signal, the thumbnail image signal, and the copy control

information may be recorded into an information recording

medium.

A video signal, a thumbnail image signal corresponding
to the video signal, and copy control information of the
thumbnail image signal may be played back from an

information recording medium, and a copy control signal may

be added to the thumbnail image signal based on the played




Brief Description of the Drawings Fig. 1 illustrates theRg%ﬁggggggﬁgf an
application format. Fig. 2 illustrates marks on Pl ayLi st and rks on
Clip. Fig. 3illustrates a nmenu thunbnail and a nark th%@@&g5320<§9- 4
illustrates a thunbnail representijgy the content of a disk. Fig.

illustrates marks added to PlayList. Fig. 6 illustrates a file in which
thunbnail files are stored. Fig. 7 illustrates marks added to dip. Fig. 8
illustrates the directory structure added to a disk. Fig. 9 illustrates the

st r uct UPChfcapYDYRNIVPEG21nfozmport, shdeahen Fithe ihunbhadlir aheget he synt ax
of U Appl nf poDVR. Repl acenent Sheet 17 May 2006 - 19 Fig. 11 illustrates
t he syntdSndf WiltAy Lhet wapk.corftinpl $2ghhlusay dvesoutpaitsynt ax of C i pMark.

Fig. 13 illustrates the syntax of a thunmbnail information file. 5 Fig. 14
illustrates the syntax of a thunbnail image file. Fig. 15 illustrates a.
met hod for storing thunbnail inmage data in tn_block(). Fig. 16 illustrates

the syft=&ofPeFHiRidien of the Drawings

Fig. 1 illustrates the structure of an application
format. |

Fig. 2 illustrates marks on PlayList and marks on Clip.

Fig. 3 illustrates a menu thumbnail and a mark
thumbnail.

Fig. 4 illustrates a thumbnail representing the content
of a disk.

Fig. 5 illustrates marks added to PlayList.

Fig. 6 illustrates a file in which thumbnail files are
stored. |

Fig. 7 illustrates marks added to Clip.

Fig. 8 illustrates the directory structure.added to a
disk.

Fig. 9 illustrates the structure of a DVR MPEG2
transport stream.

Fig. 10 illustrates the syntax of UTAppInfpoDVR.




10 Fig. 17 illustrates the syntax of CP_Info_thunbnaiI()Rqﬂffﬁgiggﬁt
illustrates CCl _thunbnail. Fig. 19 illustrates APS thunbnai l*! Y060

illustrates flag need Avstreanm nfo. Fig. 21 illustrates tEﬁﬁﬁéaggﬁQQf

anot her thunbnail 15 information file. Fig. 22 is a bloc

illustrating the <configuration of a recording apparatus. Fig. 23
illustrates copy control processing. Fig. 24 illustrates another copy
control processing. 20 Fig. 25 is a f}®%wchart illustrating processing for

creating a thunmbnail of an inmage at a mark point of an AV stream Fig. 26
is a block diagramillustrating another exanple of the configuration of
the recordi ngFagpalat id1udbraPeg. tRS b?nﬁa&'@Eﬁﬁf%ﬁLié%M§§E?Iing processing
for Replacenment Sheet 17 May 2006 6 February 2006 - 20 creating a
thunbnai | of &Agi.nmdgeititesynates byetdentseror &igpm28 i s a bl ock di agram
illTustrating an exanple of the configuration of a playback apparatus. Fig.
29 is a.fl owchagt 1Bl édlustiagepraeessymgat of H gwpdg back a thunbnai l
of a typi.cal image or a characteristic-point inmage of an AV stream Fig.
30 is a BPSCRMEtagRafmiielustrating the configuration when a database file

is cqpied froma playback apparatus to a recordi ng apparatus.
QP F;g. 147illustrates the syntax of a thumbnail image

file.
- Fig. 15 illustrates a method for storing thumbnail
image data in tn_block().
Fig. 16 illustrates the syntax of tn block.
10 Fig. 17 illustrates the syntax of CP_Info_thumbnail (}.
Fig. 18 illustrates CCI_thumbnail. |
Fig. 19 illustrateé APS_thumbnail.
Fig. 20 illustrates flag need AVstreamInfo.
Fig. 21 illustrates the syntax of another thumbnail
15 information file.
Fig. 22 is a block diaéram illustrating thé
~configuration of a recording apparatus.
‘Fig. 23 illustrates copy confrol processing.
Fig. 24 illustrates another copy control processing.
720 ." Fig. 25 is a flowcha;t illustrating processing for
_lcreating a thumbqaii of an image at a mark point of an AV
stream. | | |
| Fig. 26 is a block diagram illustrating another example
7 éf the configuratidn of the recordiﬁg abparatus;

'25:f_ . Fig. 27 is a flowchart'illustrqting processihg fér'




10 Fig. 31 is a flowhart illustrating processing perfo?%ﬁergzt%g’%py
source of a thunbnail file. Best Mdde for Carrying Qut the PAVERt Fig. 1

illustrates a sinplified structure of an |5 application f%r t on, é;
i nformation recording nmediumused in an information recordi Rgfpl 8@ ack

systemto which the. present invention is applied. This format includes
two |ayers, such as PlayList (play list) and Cip (clip), for managing AV
(Audi o Visual) streans. Volune |nformagbon !0 nanages all the itens of dip
and PlayList in the disk. A pair of one AV stream and additi onal
information thereof is considered as one object, and is referred to as
"Cip". AcdMVEShdgeamHukihdiS : MON V .streamfile”, and
the additi onal id?]f ormati on ltS—LheO?L%rf ::ignﬁ?%r gjfseesfi élgtte(% §¥ Eﬁedlﬁﬁrl' nf or mat i on

file". - 21  @iey.Cl2igp iAVashigam fiLg a0k ed in structure
in which an MPE&R transport stream ?’g de?’?%g%eg‘gtgﬁ&%g%ﬁ%?f%lo i deo

Recor der Jthepptarncitguorna thennetr. aGphakdlalck a%pQQ,g@ufsi_l e used in a computer is
treated as a byte string. In contrast, the content of a Cip AV stream

fileis expanﬁéd.omaisimefljmmilanrtajjgllﬁg@rﬂgﬁ/duiﬁgoc%siir&fagcﬁs t he access
point_in the C:Ii%iarrai nly with a tinme stanp. Wien the PlayLi st designates

t he atcePdaydingt bagkt hetOhibnail hod &i oppstampimdde &Fip Information file
serves to, 10 find information of the address in the Cip AV streamfile at

whi-ch t hENBERGHPRGSiCtPRiRt rveags hofil @n bev s§erdag. The PlayList has been
introduced for allowing the user to select a desired playback zone froma
Cip and to €2s91y30 is a block diagram illustrating the
configuration when a database file is copied from a playback
- apparatus to a recording apparatus.

10 Fig. 31 is a flowchart illustrating processing

.Aperformed by a copy source of a thumbnail file.

Best Mode for Cérrying Out the-Invention
Fig. 1 illustrates a simplified'struéture of an
_lS _apﬁlication format on an informatipn recording medium used
in an information recording/playback systen to which the
present invention is applied. This format includes two
: layers, such as PlayList.(pLéy list) and.Clip (clip}, for
managing AV (Audio,Visual) streams. Voluﬁe Information
?0 mgnages all the items of Clip and PlaylList in the disk.

A pair of one AV stream and additional information
thereof'is considered as one object, and is referred to as
‘fclip". An AV stream file is'referred to as a‘"Clip AV
'§tream‘file", and fhe adgitiOnal'information:thereof is

5 peferred to as a "Clip Information file".




edit it. One PlayList consists of a set of playback zone%eplqie‘giftgﬁ?é dinp.
One playback zone in a dipis referred to as "Playlteni, h&ay

represented by a pair of IN point. and OQUT point on the ti dommi n.
Accordingly, the PlayList consists of a set of Playl tem.ﬁﬁ%ﬁr@%%é; t wo

types of PlayLists: one type is Real 20 PlayList, and the other type is
Virtual PlayList. The Real PlayList is,considered to share the stream of
the dip to which the Real Pl aylLi st reftrs. That is, the Real PlayList
accounts for the data capacity in the disk corresponding to the stream of
the Cip to which the Real 25 PlayList refers. Wien an AV streamis
recorded as aCREWCIiP2AVGEEpeamhéiReabtPraylistaf orranfearimg to the range
of the gﬁgrall Cli,p that_ can be played back is automatically created.
Waen part or*fucttt‘lléepllg'yHE‘&Ehr aRgY¥PER2t hoaRepbrtPEaykast iksderased, by he data
of the chrRes(@cindi ng §tream of 5 the dip to which the Real PlayList refers
is also erased 9*'TRe VifeQaRepPagerst apelacationsfdemed.to share the data

Ghen nor charGH T A RS 1 e et i he”
1 st af TR0t ARy % i et @ s e 1o
(55 e e A e LI W el oo
| g; i’i?flp Pgt@iﬁ%ﬁ&%@héa%eé%ﬂs Yo itl1® 1A el 1 an mTatrl%Si.% LS ac?:r:'lrsnieSt of, for
stamp. When the PlayList designates the access point in.the
Clip with a time stamp, the Clip Information file serves to
10 find information of the address in the Clip AV stream file
at which the decéding of the stream_should be started.
| The PlaylList has been introduced for allowing the user
to sglect a desired playback zone from a Clip and to easily
edit it. One PlayList consists of a set of playback zones |
15 in the Clip. One playback zone in a Clip is referred to as
"PlayItem", and is represénted by a pair of Iﬁ point. and OUT
point on the time domainf Accordingly, the PlayList
consists of a set of PlayItems.
IR There are two types ofrPlayListszrone type is Real
20 PlayList, and the other type is Virtual PlayList.
| _The Real PlaylList is considered to share the stream of
‘-the‘Cl;p to which the Real PlayList refers. That is, the
_ Reél PlayList accopnts for the data capacity in the disk
corresponding to the stream of the Clip to which the Réal

.525 PLayList refers. When an AV stream is recorded as a new




poi nts (scene start points). The Playtist can be played %@@%ﬁr@titf%%ki ng
the marks of the Cip to which the PlayList refers. ?0 (2) Thy s added

to the PlayList are mainly set by the user. These marks i st for
exanpl e, bookmarks 'designated by the user with desired gg{;ﬁ‘?’@y&&&qesum
mar ks indicating the previous playback end points. (3) Marks can be set in -
the Cip or the PlayList by 5 adding a tinme stanp indicating the marking
time to a mark Repl acenment Sheet 17_May 2006 - 23 list. Marks can be

del eted by renoving the corresponding tinme stanps of the marks fromthe
mark list. Accordingly, the setting or the deleting of marks does not

change th 5_Th nails are still images to be added to the

vol une (gllé% , é%%:ﬁ%%%yﬂ@fug?ﬁ %cﬁé GG rinerte dihe tandey pés the

t hunbnai | . ig..3 .0ne t [ t.hunbnai | i

ypl cal 1 omae FharE Mt it g YLt Hombrdemye Loaiten T & mai nl y
used i N acABMeSC! 8flkL l.ow ng the uyser to select a desired i mage by
operating the cursor}{$ﬁg%gfﬁéf %”§§%¥P%§ FREge PdpitbseRerhg a scene

desi gnat eeh BHBIK (LG t i) -Typical images can be provided for
t he Vol une % the Pl ayl_eil%is't %%ﬁggttfpiocfa?égienﬁﬁg%is%?ﬁgl%l ﬁﬁ’ég‘?“g ¥sed for

Whi Ch Ser Vos a5 an ) N o et e S Ror A K BGdr CeC T WhEneLRE GT&ieTs T nsert ed
into a playerTheeeiMeasl ThUEPNEt is not considered to share the
.data of the Clip. Even if-the Virtual PlayList is changed
or erased, the Clip does not change. o
In the following description, the Real PlayList and the
10 Virtual PlayList are simply referred to as the "*PlayList".
Fig. 2 illustrates marks on the PlayList and marks on
the Clip. Marks are used for designating highlights or
characteristic time in the Clip or the PlayList.
(1) The marks added to the Clip designate
LS gharacteristic scenes originating from the content of the AV
stream. These marks consist of, for example, scéne change
points (scene start points). The PlajEist can be played
back by checking the marks of the Clip to which the Playlist
- refers. | |
20 : (2) The marks added to the PlaylList are mainly set by
ﬁhe'user.' These,marks consist of, for example, bookmarks
designated by the user with desired pointé or resume marks
: indicafing the previous playback end points. |
(3) Marké cénrbe set in the Clip or the PlayList by

5 iaddiug & time stamp indicating the marking time to a mark




in Fig. 4). The typical image of the PlayList is used agﬁ?km§§T¢Fh ge
i ndicating the content of the PlayList on a nmenu 20 screen foMay ap ting

the PlayList (see Menu Thunbnail in Fig. 5). The sinplest inple tion
for the typical imge of the PlayList is to use the firséfgﬁﬁﬁgsa%éthe
the thunbnail. However, the first imge at the playback tine-0

Pl ayLi st as
8% indicating 25 the-content. This
e

is not necessarily the optinal i mage f
is the reason for allow ng the user to“Repl acenent Sheet 17 May 2006 6

February 2006 - 24 select a desired imge as the thunbnail of the

Pl ayLi st._  The above-described two types of thunbnails are referred to as

"nenu t huhbRki | Marks ¢an dempdebetedaty themovinmy gHardYadspobaihgad at high

speeds frogma disk since 5 they are frequency displayed. To neet "this

r equi remaﬁ%‘f‘e at AR frebhe thamibnaltan dhe efbfikcildntt.y sicenedihgla, singl e

file (seg Menu Thunbnail file in Fig. 6). The nenu thunbnails are not

restrict eﬁh? OS%‘TIHW & 5he fe it imomet merksyidegs piott whesgenthéeavol une,

and maybe_ | es read froma 10 personal conputer (PC) or a digital stil

canera ( igs. 4 and 5). For the Cip and the Pl ayList, by adding a

pIUragity of ¢ gatg certain,gosltions, the content of the mark

posi tions nust be eastTy3VPeR&dlfr RrIR Fhdeesadded heo nthk Vi ypei nts. The

pi ctures dgidhgat i rk pain are, referred to as Mark Thunbnails
(32 E??sﬁ?ﬁygﬁgﬁf °5 %ﬁﬂ f%p1n Theze case, tee tHmesh athe source

(see Mark .Thunbn

of the thumbnails as shown in Fig. 3. One type is a thumbnail
serving as a typical image indicating the content fmenu
thumbnail), which is mainly used in a menu screen for |

10 allowing the user to select a desired image by operating the
cursor. The other type is an image representing a scene
designatéd by a mark (mark thumbnail) .

Typical images can be provided for the Volume and the
PlayList. The typical image of the Volume is used for -

15 initially displaying a still image indicating the content of
the disk, whiéh serves és an information reéording medium,
when the disk is inserted into a player (see Menu Thumbnail
in Fig. 4). The typical image of the PlayList is used as a
'still image indicating the content of the PlayList on a menu

20 screen for éelecting the PlayList (seé Menu Thumbnail in Figq.
5} . The simplest implemeﬁfation for the typical image of

”thg Flaykist is to use the first image of the Pl%yList as
the thumbnail. However, the first image at ﬁhe playback _
~time 0 is not negeSsarily the optimél image for-indiCating

- 25  the.content. This is the reason for alloﬁing the user to




t hunbnai | s can be i nmages extracted from an external sour %&ﬁg ff%%?Zed
i mges of mark points are mainly used. Unlike the ?0 nenu thu Rar't’s, a

short access tinme is not demanded for the nmark thunbnail%légncezb&gy are
used in sub nenus indicating details of the PlayList. Accord?%aly, t here

is no problem even if it takes tinme for the player to open the file and to

read part of the file every time the thunbnail is required. =5
For -decreasing the nunber of files in 2he-volune; all the Replacenent Sheet

17 May 2006 6 February 2006 - 25 nmark thunbnails are preferably stored in
a single file (mark thunbnails) so that the volunme thunbnail and the nmenu

t hunbnai | sefedthen Riayildeit el @sS t®e¢nuibd a3 NglFe +fRN nail. file
(see Mark Thunmbnail file in Fig. 6). The 5 PFayL?Ett asﬂéag?%gpé menu

thunbnai | and Taephbpaki-tigsetibaaktwd htyHagi &8. thinsQNi 18ty the Aip does
not have a nenu thunbnail since the user does not have to directly sel ect

the dip Yafaryddy tot be Usenudesugbakessthe €k psvéiamaﬂéedptﬁéltiéﬁ%- 10 The
directories required on a DVR disk are as follows: a root directly

i ncl udi ndedw HURmbaaidst by, rand BYRhighr epbeds esrémCh Ugi g 25 nEl AYLI ST
director a "CLIPINF" directly, a "STREAM' directory, and a "DATA" :
direc?oréhexnaréxﬁﬁﬁgéeG¢YtﬂésnianedoryTstmeﬁiLmhisnréiuiiéﬁ%ﬂﬂﬁkﬂhs shown
15 in Fi 8. The root directly includes one directory. "DVR' -- all the

files anghFh@eHPrE%?@P?%%l%e@?ﬁe@fﬁ@Ciently stored in a single file
{see Menu Thumbnail file in Fig. 6). The menu thumbnails

are not restricted to pictures extracted from the moving
pictures in the volume, and may be images read from a
10 personal computer (PC) or a digital still camera (DSC) (Figs.
4 and 5). | |
For the Clip and the PlayList, by adding a plurality of
marks to certain positions, thé content of the mark '
positions must be easily viewed from the-images at the mark
15_ points. The pictu;es indicating the mark points are
referred to as Mark Thumbnails (see Mark Thumbnails in Figs.
5 and 7). 1In this case, although the source of the
thumbnails can be images extracted from an external source,
extracted images of mark points are mainly used: Unlike the
20 mgnu'thumbnails, a short access time is not demanded for the
mark thumbnails since they are used in sub menus indicéting
details of the Playﬁist. Accordingly, there is no problem -
even if it takes time for the player to open thé file and to
ifead part ofrthe file every time the thumbnail is reguired.

'5 F?ridecreasing the number of files in the voldme; all the




the DVR application format nust be stored under this $%%?§EZ“S ' The
"DVR' directory stores the following files. "info.dvr" % stores
overall information of .the application |ayers created u%ggﬁ ? &yR
directory. There nmust be only one info.dvr under the DVR P The
file name is fixed as info.dvr. 25 "nenu.tidx" and "nenu.tdat"-- these two
files store Replacenment Sheet 17 May % 06 6 February 2006 - 26

i nformati on concerning the nenu thunbnail imges. The "nmenu.tidx" is a

"thunbnail information file" storing header information of a nenu

t hunbnail image, and the "nenu.tdat" is a "thunbnail |nage file" storing
i mage ckﬂ@??ﬁ ?Pqﬁﬁﬂfﬁistﬁﬁﬁbﬁaefemﬁbgg s'toareld indx" sanglémet ket dabrk- -

t hese t files store information concerning mark thunbnail inages. The
"mark. ti UWQ?%%L%HW@ﬁbﬁBﬁW ERfoF frhtiiuen thiulibhasdt oahdgtheadenu i nfor mation
of a war% ngge and the "mark.tdat" 10 is a "thunbnail inage
file" storlnéq fd§ BiaﬁLﬁﬁFkcaﬂhhﬁbﬁaprednagea FhegY®MREndi rect ory

i ncl udes %@&%% dlr%_ﬁorles "PLAYLI ST" -- Database files of the Real
Pl ayLi st. ghé o ?uéfe®|%§;{1ﬁs¥hlef|=‘i>@a11) fidetineFipcalled Wbiter this L5
Jhe dat abase of the CI“? (Fig. 1) nust be |ocated

Shgg?i?;?s Hg%ég{ggs a 31ngle menu thumbnail and a plura ity of mark
thumbnails. 1In contrast, the Clip does not have a menu
thumbnail since the user does not have to directly select
the Clip (usually, the user designates the Clip via the
PlayList) .

‘10 The directories required on a DVE disk are as follows:
a root directly including a "“DVR" directly; and DVR
directories including a "PLAYLIST® directory, a "CLIPINF"
directly, a “STREAM" directory, and a "DATA" directory. An
example of the directory structure on the DVR disk is shown

15 in Fig. 8.

The root directly.includes one directérf.

“DVR" -- all the files and the directories defined by

#he DVR application format must be stored under this

directory.
20 ~ The “DVR™ directory stores the foliowing files.
“info.dvr" ~- this file stores overall information of

‘the application layers created under the DVR directory.
. There must be only one info.dvr under the DVR directory.
The file name is fixed as info.dvr.

25 o ”menurtidx" and "menu.tdat" —- these twb'files store




"STREAM' -- The "AV streamfile" (Fig. 1) nust be Iocat%@lﬁgﬁ%sﬁi‘)‘gs
directory. '.0 The "PLAYLI ST" directory stores ttwo types -of &

files, which are a Real PlayList file and a Virtual PIayL%ﬁ;b fib%
"XXXXX.rpls" -- This file stores information concerning &ORAT| g?ayList.

One file is created for each Real 5 PlayList. The filenanme is "xxxxx.rpls",
where "xxxxx" Replacenent Sheet 17 May 2006 6 February 2006 - 27

i ndi cates five nunbers fromO to 9. -Th26f+l e extension -nmust be "rpls”
"yyyyy.vpls" -- This file stores information concerning one Virtual.
PlayList. One file is created for each Virtual 5 PlayList. The file nane

i's "yyyyyiwdsiat WIE @G thd fid ers fromo0.to 9.0 The file

ext ensi on nmust be "vpls". Thg‘"CLI%%ﬁ%'tﬁ¥§%@¥%ﬁylgF8ng oﬁéefile _

cor r esportthery: . ti@xeadls AV rshiadmafiill €nrlQm.: z W oz Jhis file is a

Cip Information File correspondﬁng Fo oﬁg%%éasF§g§n1?Fpgl?giP%a%ﬁxstrean1

file or ifiatyetGnp ohVastaanchilbhas Tenbbke DARPLhS If2AgZeglpi’ where
e

"zzzzz" indicates five nunbers fromO to 9. "The .extensron nust be

"clpi". 35 FhéthSmRBAM. dinanget 6L Yest 9£68iAY iﬁaﬁgna£££e§f a f&fEZ. nets" --
This file is an AV streamfile handled by the DVR system This is a Cip

AV st eaffppbaagl image.

“mark.tidx" and "mark.tdat" -- these two files store
;information concerning mark thumbnail images. The
fmark.tidx" is a "thumbnail information'file" storing header
information of a mark thumbnail image, and the "mark.tdat"

10 is a "thumbnail image file" storing image data of a mark

thumbnail image.

The “DVR" directory includes three direétorieé.

"PLAYLIST" —- Database files of the Real PlayList and
the Virtual PlayList (Fig. 1) must be located under this

LS directory.

"CLIPINF" —- The database of the Clip (Fig. 1} must be
located under this directory.
“STREAM" —- The "AV stream file" .(Fig. 1) mU'ét be
" located under this_directory.

ZQ -.  The "PLAYLIST" directory stores t&o'tYpes.of PlayList
files, which are a Real PlayList file and a Virtual PlayList
file.

 "Xxxxx.rpls" -- This file stores informafion concerning
one Real PlayList. One file is creéted for éach Real

"5 . PlayList. ' The file name is "xxxxx.rpls*, where "xxxxk"




Bridge-Clip AV streamfile. The file name is "zzzzz. npt skePl Sh‘z;zzzz"
i ndi cates five nunbers fromO to 9. The file 20 extension ay g06: hpt 5

A single AV streamfile and the corresponding dip infor jon file nust
use the same five nunbers "zzzzz". The structure of thenﬁye}ﬂ‘%é{lﬂﬁfi le is
di scussed bel ow. TheAV stream file nust possess the structure of the DVR
25 MPE& transport streamshown in Fig. 9. The DVR MPE&R has Repl acenent
Sheet - 17 May 2006 6 February 2006 -—287 the following features. (1) The
DVR MPEQ2 transport stream consists of an integer nunber of Aligned units.
(2) The size of the Aligned unit is 6144 bytes (2048 x 5 3 bytes). (3) The

Aligned uHtdigatest dfitved nynttere froat tbytee 90f Thie r39Wr egtRackel: o(4)r The
source packet has 192 bytes. One source packet consists of TP_extra_header

and -a tr3fspdmlsfacket. 10 TP extra_header has 4 bytes, and a transport
packet has 188 bytes. (5) One Aligned unit consists of 32 source packets.
(6) The final A¥ghewPlal t—of Thhe DU/Re MPEGPes r BNSRaid tidh @sme &St Fonsi st's
of 32.sourcevpackets. 15 (7) If the final Aligned unit is not conpletely
fi-lled Wth'triHepoFtapherEts Oheafiilapis traasedrfostE86M VSPLUASE packets

havi nul | packets_ (transport packets having PID
LY .Bhaygls§. Tﬁe AP % and is "yyyyy.vgls“, where "yyyyy"

indicate five numbers from 0 to 9. The file extension must
be‘"vpls“.
The "CLIPINF* directory stores one file corresponding
‘to each AV stream file.
io "zzzzz.clpi" -— This file is a Clip Information File
éorresponding to one AV stream file (Clip AV stream file or
Bridge~Clip AV stream file). The file name is "zzzzz.clpi"
where "zzzzz" indicates five numbers from 0 to 9. The file
.exténsion musf be "clpi*.
15 L The “STREAM" directory stores AV stream files.
"zzz;z.mzts" —— This file is an AV stream file handled -
by‘the DVR system. This is a Clip AV stream file or a |
Bridge—-Clip AV stream file. The file name is "zzzzz.m2ts"
, ?here "zzzzz" indicates five numbers from 0 to 9. The file
20 A éﬁtens;on must be "m2ts".
:A single AVrstream file and the corresponding Clip
;nformation file must use the same five numbers “zzzzz".
| The structure of the AV stream file is discussed below.
wj:Tﬁe“AV stfeam file must possess the-structuré of the DVR b

.25  MPEG2 transpprt.stream shown in Fig. 9. The DVR MPEG2 has




OXI FFF) nust fill the remai ning byte area. The TP_extra_ﬁgﬁﬁ§S§$§ﬁE%ins
copy restriction ?20 . information of the payload of the tra cket
and an arrival time stanp indicating the tinme at which tgﬁ? tra ﬁg rt
packet arrives at the decoder. The database format for ma 6}’]%”’% éj)back
information of the AV streamfile is described below. :5
Fig.10.illustrates the syntax of U Appl nfpoDVR, which Repl acenent Sheet 17
May 2006 6 February 2006 - 29 i-s part2®f-the data to be stored in

info.dvr. The ref-to-nenu-thunbnail-index indicates the information of the
t hunmbnail inage representing the Volune. |If the :

ref -t o- nehiue t hebmeding | fekeduddLl d i ndi cates a val ue other 5 than OxFFFF, a
t hunbnail image is added to the Volunme, and is stored in the nenu.tdat

file. The i mage)i SheeDMR MBFEGE tBYn8EbPE gbgegﬁlggngisﬁgqmpqggl-index in
the nmenu.tidx file (discussed in detail below wth reference to Fig. 13).
| f the refRtegaemunbdaminfidligneex uhiekd i ndi cates OxFFFF, a 10 thunbnaill
image is not added to the Volune. Fig. 11 illustrates the syntax of the

Pl ayLi st Mark, (2hnib Fézpapf bhiethbigidc winibeistored byrdhefIayli st file.
The F%ay istMark stores the information of marks to be added to the

Pl ayL? st @ PH&Sfypi cal image of the PlayList is also 15 stored in the

Pl ayLi st Mar k. %pe number _of PlayList marks indicates the entry nunmber of
mar ks stored f t?ﬁﬁpﬂ%&qg%@mgpggls started by the first byte of

ﬁhe source packet.
'{4) The source packet has 192 bytes. One source packet
consists of TP_extra_header and a transport packet.
10 TP_extra_header has 4 bytes, and a transport packet has 188
bytes.
(5} One Aligned unit consists of 32 source packets.

" (6) The final Aligned unit of the DVR MPEG2 transport

stream also consists of 32 source packeté.

15 (7).If the final Aligned unit is not completely filled

with transport packets of an input transport stream, source
_-packets having null packets (transport packets having PID =
O0x1FFF) must fill the remaining. byte érea.
The TP_extra_ header containé copy . restriction
?0. information of the payload of the -transport packet and an
arrival time stamp indicating the time at whiéh thé
transport packet arrives at the decoder, .
The database format for managing playback information
of the AV stream file is_deséribed-gelow.-

5 ;_Fig._l&.illustrates.the syntax of UIAppInfpoDVR, which




The mark_type designates the type of mark. The ref to_ PFRIP Phpet

i ndi cates the value of 20 Playltemid designating the Playlﬂ Maxd wth a
mark. The mark tine stanp stores a tine stanp indicating e poi at
which the, mark is designated. The ref-to nenu_thunbnaiI_ﬁ&g@9£73§%%ates
the information of the thunbnail image, which is a typical imge 25 of the
PlayList. If the ref to nenu thunbnail index field Replacenent Sheet 17
May 2006 6 February 2006 - 30 indicat€® a value other than OxFFFF, there
is a thunbnail inmage representing a typical inmage of the PlayList, and the
thunbnail image is stored in the nenu.tdat file. The image is referred to
by using ¥hearti uef dfhe hinttehurbmai |s tioR@eK i i%ﬁdl%v@nuq-h%dx file
(discussed in detail belowwth reference to Fig. 13). If the

r ef - t o- méifRF_tieumniai_| thumdesa ifli éhdeixs i nQifdaltfes AR @ nirs rA9t i HyNYRal | i Mage

representing a typical inmage of the PlayList. The
r ef - t o- IR HIn diaden dep riesgntangs thiee v vinef or gt kpa of the thunbnail
image to be added to a mark. |If the ref to mark thunbnail index field

i ndi cat eFeE_FaLIEN Y thEMbRAAK_ORESEFFialthunbtakkel NBgeal Se asidask-t 0 t he
mar k, agﬂ is stored in the mark.tdat file. The inage is referred to by
usi ng t h&"98) BBFEFFeha thumbpail imeex is atdedStomtlke tvaburtd | erfdli scussed
in detail be#om/%ﬁth Eeference to Fig. 13). If the ref to mark thunbnai
index field FAtftatBsteRPReREY . tdat idmai | Thenimage yotrefdestd dd he mark.

by using the value of thumbnailhiﬁdex in the menu.tidx file
(discussed in detail below with reference to Figﬁ 13). if
the ref_ to_menu_thumbnail index field indicates OXFFFF, a
10 thumbnail image is not added to the Volume.
Fig. 11 illustrates the syntax of the PlafListMark,
- which is part of the data to be stored in the PlayList file.
.The PlayListMark stores the information of marks to be added
to the PlaylList. The typical image of tﬁe PlayList is also
15 stored in the PlayListMark.
The number;of_PlayList_marks indicafes the entry number
of marks stored in the PlayListMark.
The mark type designates the type of mark.
The ref to_PlayItem id indicates the value of
.A.20 PlafItem_id designating the PlayItemladded with a mark.
| .;The mark_timg_stamp stores a time staﬁp indicating the
point at which the mark is designated.
_VThe refhﬁo_menu_thumbnail_indek indicates the
information of the'thumbpail'image, which isna typical image

"ZSA of the PlaylList. If the ref_to_menu_ﬁhumbnail_index field




Fig. 12. illustrates the syntax of the CipMark, which i%q%§532§ﬁg e data
to be stored inthe Cip Information !0 file. The dipMark Oorés the

information of a mark to be added to the dip. The nunbe%I%L Clbemgarks
i ndi cates the entry number of marks stored in the G ipMark S The Gmark type

I ndicates the type of mark. 5 The ref to STC.id is information designating

the tinme Replacenent Sheet 17 May 2006 6 February 2006 - 31 domain of the
systemtine base of the Cip in which3gmrk-tinme-stanp is placed. The

mar k-ti me-stanp represents the point at which a mark is designated in the
Clip AV stream by using a 5 presentation tinme stanp as a base. The ref to

Rdded o Semr et P v ey SRRy, RhRR PhERBRal toRRBoko 71 EbTERE b al uo of her
e mar k TAEE rPRC TG T ingo TR FBr ol PACt BE oy nELEIRYEERE: VD the |
Flo 13) 1T he fef JCommar £ hanbhal T 1 ROSK. THeF ot hl cal G THEEEF, a
thunbnai i s Fegerkeaned Bdedihg the VRIKe dP (He CARNEI:Ofidudd I Storing

the information of thunbnails is described be menu. t1 dx
"menk t dahé féhg. tB8JixSEPIE (discussed in detail below with reference
to Fig. 13). If the ref_ to_menu_thumbnail index field is
OXFFFF, there is no thumbnail image representing a typical
image of the PlayList.
The ref_to_mark_thumbnail index indicates the
10 information of the thumbnail image to be added to a mark.
If the ref to_mark_ thumbnail index field indicates a value
other than OxFFFF, a thumbnail image is added to the mark,
and is stored in tﬁe mark.tdat file. The image.is referred
to by uéing the value of the thumbnail_iﬁdex in the
L5 mark.tidx file (discussed in detail below with reference to
Fig. 13). If the réf to_mark_thumbnail index field
indicates OXFFFF, a thumbnail image is.not added to the mark.
VEig. 12 jllustrates the syntax of the ClipMark, which
is part of the data to be stored in the Clip Information
20 file. The ClipMark stores the information of a mark to be
~added to the Clip. |
Thé,number_Qfmplip_marks indicates-the entry number of
marks stored in the ClipMark.
“The mark;typerindicates'the type of mark.

5 -.The reﬁ_to;STC_id is information designating the time




information of a menu thunbnail, i.e., one picture repr%@’%‘g%s%%fgﬁé
L )

Vol une, and infornmation of one picture 20 representing each

respectively. The header information of all the nenu thu ils iﬁ? managed
by a single nmenu.tidx. The picture data of all the nmenu "t E‘HB‘P‘&P% IS

col | ected. and managed by a single nenu.tdat. The "mark.tidx" and
"mark.tdat" (Fig. 8) store 25 inforgaé' on concerning pictures designated
by mark Repl acenment Sheet 17 May 2006 February 2006 - 32 thunbnails,
i.e., mark points. The header information of all the mark thunbnails added

to all thgoiéems f Cdip and PlayList in the Volume is collected and
managed by & of n%jfetherrérﬂ@.tﬁnﬁﬁlmm@aﬁi@cmr é¢hgaCa ipf ial Wwhtika mark thunbnails

is 5 coIIJIaelcg etcl and manaqed by a single mark.tdat. The picture data of
t humbnai I's 1 & FOF— 'S, Pdacg -encoded by JPEG The syntax and semantics

of these four {Ll ﬁgrgrg. as _follows. 10 The "nenu.tidx" and "mark.tidx"
have the sane syntax —stTTet bfEP EFGreasnts | the reiest tdie whinthowe structure

of the THERU;LI X5 "matk. tjdx". The nunber-of-thunbnails indicates the
number of thur%bng:éﬁlgﬁg{:ﬁag%ns%?eﬁlm BhesheEmftlatusinghe case of 15 the

kT dar At Pl R R % he - bl ock- i ze Tndi cates the
size of one tihéﬂfgﬁiﬂdlmarkuthumbnail_index indicates information
of a thumbnail image tb be added to a mark. If the
ref_ to_mark_thumbnail index filed is a value other than
‘OxFFFF, 4 thumbnail image is added to the mark, and is
10 stored in the mark.tdat file. The image is referred to by
using the value of the thumbnail index in the mérk.tidx file
(discussed below with reference to Fig. 13). If the |
refmto_Tark_thumbnail_index field indicates OxFFFF, a
thumbnail image is not added to the mark.
- 15 The content of a file storing the information of
thumbnails is described below. |
The “"menu.tidx" and "menu.tdat" (Fig. 8) store
information of a menu thumbnail, i.e., one picture'
| representing the Volume, and information of one picture
20 representing each PlayList, respectiveiy. The header
"information of all the meﬁu thumbnails is managed by a
singie menu.tidx.- The picture data of all the menu
thumbnails is collgcted.and managed by a single menu.tdat.

The "mark.tidx" and “mark.tdat" (Fig. 8) store

25 information cdncerning Pictures designated by mark




the menu.tdat in the case of the menu.tidx, and indicat eBePlacgmengSheet of one
tn.block in the mark.tdat in the case of the 20 mark. ti dx. fﬁ Eﬂﬁpwsof this

- size is 1024 bytes. For exanple,- if tn_block size = 16, ép Si f one
to block is 16 x 1024 bytes. One thunbnail picture nust £ e@?@?éﬁo n a
single to block. The nunber_of _tn bl ocks indicates the nunber of 7?5
tn_blocks in the nenu.tdat in the case of the nenu.tidx, and Repl acenent
Sheet 17 May 2006 6 February 2006 -_33% .1 ndicates the nunber of to bl ocks
in the mark.tdat in the case of the mark.tidx. The thunbnail -i ndex

i ndi cates the index nunber of the thunbnail. information subsequent to the

thunbnailﬁ¢ﬂﬁﬁx. field. As the thunbnail-index, OxFFEF cannot be used. In
the case of themerultFdx, " ORdfSFai | ThRdBRadsr BaforepEisad®fo by the

oL LT MR e Bt TR ) I PULUTELL A L S
10, el PO iR 10 LS, BLp SR (2%, LRI The
(e ook TR Ut RS 98 O I ol 08 Bnihsgks L1 drenel
5 collected and managed by a single mark.tdat.
The picture data of thumbnails is, Ffor example, data
- encoded by JPEG.
‘The syntax énd semantics of these four files are as
follows,
10 . The "menu.tidx" and "mark.tidx" have the same syntax
structure. Fig. 13 illustrates the syntax structure of the
"menu. tidx" and "mark.tidx". |
The number_of?thumbﬁails indicates the number of
thumbnail pictures stored in the menu.tdat in the case of
15 the menu.tidx, or indicates the_number of thumbnail pictures
stored in the mark.tdat in the case of the mark.tidx.
The tn_block_size indicates the size of one tn_block in
the menu.tdat in the case of the menu.tidx, and indicates
the size of one tn._block in the mark.tdat in the case of the
20. mark.tidx. The unit of this size is 1024 bytes. For
example,- if tn_bloékgﬁize‘= 16, the size of one tn_block is
16 x 1024 bytes. One thumbnail piCture.muét be stored in a
single tn_block. |
| VThe numbe:_of;tn_blocks indicates the ﬁﬁmber of

!5  tn_blocks in the menu.tdat in the case of the-menu.tidx, and




the menu.tdat, and the to block stores a designated caseRoteseRent sHesk ti dx,

the to block in the mark.tdat, thumbnail image desi gnat ed [ByMa806
to bl ock

thunbnail index. In the ref to_tn block id indicates one 3§£d t@ﬁ
stores a by the thunbnail index. 20 The picture byte_ size[% &P A6 bl ock

id] indicates the data length of a thunbnail inmage having the index numnber

of thunbnail-index as the.byte unit. The picture-byte-size to be
(1024xtn_bl ock size-Ni) bytes or smalFl 88 ¢Ni is has di scussed below with
reference-to Fig. 16). That is, a 25 recordi ng apparatus nust encode data
so t hat the@data | engt h Repl acenent Sheet 17 May 2006 6 February 2006 - 34
of an encduéica bembitad | nymilsd 311 &F bEE WES- ,S4.Zze-. N1) byte or
smal | er. The horizontal _picture'siZg[ ref]éstlggf)(;é}[ﬁ (?%:ﬂ%qgl((h%aztl Ad (J:aéltees t he
nunber of &% i it npindelisicf. a thunbnail 5 having the index nunber of

I ndi cat es

t hunbnai | index. The vertical _picture_size[ref_to_tn_block_id]
the nunber of Ther thuabnpiitelindek anthuabeai thbMrggcRanifbertH igdex nunber

of thunbnail index.
thumbnail information subsequent to the thumbnail index
5 field. As the thumbnail_index, OxFFFF cannot be used. In
the case of the menu.tidx, the thumbnail_ index can be
referred to by the ref_toﬁmenuﬂthumbnail_index in the
UlAppInfoVolume () and PlayListMark(). In the éase of thé
mark.tidx, the thumbnail index can be referred to by the
i0 ref_to _mark_thumbnail index in the PlayListﬁark() and

- ClipMark({() .

The ref to_tn_block_id refers to the value of the
tn_block_id in the syntax of the menu.tdat/mark.tdat. 1In
the case of the menu.tidx, the ref_to_tn;bldck_id indicates

15 one tn_block in the menu.tdat, aﬁd the tn _block stores a
thumbnail image designated by the thuﬁbnail_index. In tﬁé
-case of the»mark.tidx,rthe ref to_tn_block_id indicates one
tn_block in the mark.tdat, and the tn_block stores a
~ thumbnail image designatéd by the thumbnail index.

20 The picture_byte_size{ref_to_tnmblock_id] indicates the
data‘length of a thumbnail image having the index number of
thumbnail index as the .byte unit. The piCture_byﬁe_size has
to be (l024xtn_blockﬁsize—Nl) bytes or smaller (N1 ié |

- discussed below with reference‘tolFig. 16).,-That is, a

25 recording apparatus must .encode data so that the data length




Fig. 14 illustrates the syntax structure of the 10 "nen%ﬁﬁq mﬁigﬁﬁ
"mark.tdat". The "menu.tdat" and "nark.tdat" have the sane Y000

structure. The to block(tn block id) indicates one to blo%ﬁ? desh%&%ted by
one argunent of the tn block id in the array of the tn_bl°dERua, e case
of the menu.tdat, the value of 15 the tn_block id is referred to by the ref
to to block id in the nenu.tidx. In the case of the nmark.tdat, the val ue

of the tn_block_ id is referred to by BAe-ref to to block id in the
mark.tidx. In the case of the nenu.tdat, the size of one to block 20 is
indicated by the to block size in the nenu.tdat. In the case of the

mark. Ldatori bt ehesagd OREmbta bl Gitcdiid MLGRIED (ol dhe LaoBlogk size in

the mark.tdat. Fig. 15 illustratés an exanple of ‘Usage 0

tn_bl ock.N15imgee tdindipi 15 are frequency added or deleted, 25 the
addition and the partial deletion nust be perfornmed Repl acenent Sheet 17

May 2006 6 Felmneatird@QBitall3piceask! ¥iadqdrbast, ERrpibig fgpson, the
menu. tdat and the mark.tdaf have a"bﬁocgrstrugrure. Che—tﬁﬁnbnail image is

stored i nirehiecared| ok nunberhe fenamml-enthaWwp ikB1E 8¢ 45chuliBHabpail . images
a, b, c are stored in tn_blocks having 5 tn.block_id =0, 1, 3,
respett i elwingThdree imgexbauabeunuvsedhmbhbegk ihaxt he exanple of Fig. 15,
tn_bl ock having to-block-id=2) in the tn_block string of the nenu.tdat and
t he mark.t dat Thfoveskaopl epi¢onreledete gef to_tn block id] indicates
‘the number of vertical pixels of a thumbnail image having
the index number of thumbnail index. |
Fig. 14-illustrates the syntax struéture of the
10 "menu.tdat" and "mark.tdat®. The "menu;tdat" and
"mark.tdat" have thé same syntax structure.
The tn_block(tn;block_id) indicates one tn_block
designated by one argument of the tn_block_id in the array
of the tn_block. In the case of the menﬁ;tdat, the value of
15 " the tn_block_id is referred to by the ref_to_tn_block id in
the menu.tidx. In the case of the mark.tdat, the wvalue of
the tn_block_id is referred to by the ref to tn block id in
the mark.tidx.
In the case of the:menu.tdat, the size of one tn_block
20 -is indicated bj-the tn_block_size in the menu.tdat. In the
case of the m@rk.tdat, the siée of one tn block is indicated
by the tn_block_size in the mark.tdat.
Fig. 15 illustrates an example of usagelmethods of
‘tn;b10ck._ Since fhumbnails are_fréﬁuency added or deleted,

25 the addition and the partial deletion must be performed




a thunbnail, when the thunmbnail index entered in a thunbﬁﬂﬂwmﬁguﬁgf%rnation
file is erased wi thout changing the thunbnail imge file, ar M

tn_block is created in the tn_block string. Fig. 16 illugié%tes #@ synt ax
of the to block(tn_block id). 15 The thunbnail picture[tn BIPBRK ? is an

area in which one thunbnail inmage designated by the value of the
I n

tn_block_id is stored. In the case of %ge tn_block id is 20 nenu.tidx.
t

tn_block idis mark.tidx. referred case referred The first byte of
t he val ue of

with the first byte of 25 The. encodi ng. byte size nenu.tdat,
ref to tn block id in the of the mark.tdat, the value of the

the to by the
to by theS?®HlY PTh Bdek iEPY rthite ndwsarhurtirainen . aidare amdstheoi nci de
tn block id]. of the thunbnail picture is equal to

Egg|gggg3ﬁ {%jéﬁé% reaqw%/q&ggg structure. One thumbnail image is
stored in one tn_block. 1In the example shown in Fig. 15,
thumbnail,images &, b, c are stored in tnﬁblocks having

5 tn_block_id = 0, 1, 3, respectively.
There may be an unused tn_block (in the example of Fig.
15, tn_block having tn_block_id=2) in‘the tn_block string of
the menu.tdat and the mark.tdat. For example, for deletiﬁg
| @ thumbnail, when the thumbnail_index entered in a thumbnail
10° information file is erased without changing the thumbnail
image file, an unused tn_block is created in the tn block
string. )
Fig. 16 illustrates the syntax of the
tn_block (tn_block id).

15 The thuﬁbnail_picture{tn_block_id] is an area in which
one thumbnail image designated by fhe value of the
tn_block_id .is stored. | |

In the case of the menu. tdat, the value of the
tn_block id is refgrred to by the ref to_tn_block id in the

20 menu.tidx. In the case of the mark.tdat, the value of the |
tn_block id is referred to by the ref_té_tn_block&id in the
mark;tidx. | .

The first byte of the thumbnail picture must coincide
with the firgt byte‘of the thumbnail_pictureftn_block_id}.

.25 The .encoding byte size of the thumbnail picturé is equal to:




ment Sheet

6 February 2006 - 36 the picture byte size ftnblock id]Rq*ﬁ 006
CP_Info_thunbnail () is Nl-byte information indicating the c ﬂ%%ﬂﬁ

protection information of the thunbnail inmage to be storq?%%n tQ@ g
t hunbnai | _picture[tn_block id]. The content protection intortaridhis
descri bed below while referring to the processing of the recording
apparatus shown in Fig. 22. The padding byte is a one-byte value. NP is
calculated to satisfy the foll ow ng-edfiation: 10 NP = to bl ock_size'x
1024- picture byte size[tn block id]-N1. Fig. 17 illustrates the syntax of
the CP_Info_thunmbnail O . The CC _thunbnail indicates the copy generation

15 managetieatpicfwraraijan Gfzd (e tiydingid; i mage. The meanings of the
val ues are shown inFig. 18. "00"is copy free; "Ol" is no nore copy; "10"

is copy onceﬂh@ndPLIhToLshﬁmpMa@uqmi@gtgg_bJ@g fﬁ%@&Q#g?ggil i ndi cates the
anal og copy protection 20 information when a thunbnail I nmage is output as

anal og yi{ngicafmng rehenicogtenft Phetealtyes AhecshAMohNoF ghel9. The
definition of the APS "00" through I'lIl" is disclosed in Default Settings
of the MidrEHnsiidn imagiet api bg Btoezessihokn®VD Products, Revision 1.0, July
5, 1997. The 2L/4L 7?5 Colorstrip is applicable only for NTSC anal og
‘ ) . p _appl1cat i
out put . thymbngRd_piaguneétn Avdockaiilnt o Theli cah esnwhetbesction s
information is described below while referring to the
bProcessing of the recording apparatus shown in Fig. 22.
The padding byte is a one-byte value. NP is calculated
to satisfy the following equation:
10 NP = tn_block size x 1024-
picture;byte_size[tn_block*id]le.
Fig. 17 illustrates the syntax of the
CP_Info_thumbnail ().
The CCI_thumbnail indicates the copy.generation
.15 | management infqrmation of the thumbnail image. The meanings
of the values are shown in Fig. 18.
"00" is copy free; "01" is no more copy; "10" is copy
once; and "11" is copy prohibited.
The APS_thumbnail_indicates the analog copy protection
20 information when a thumbnail image is output as analog wvideo.
The meanings of the values are shown in Fig. 19. The
definition of the APS "00" through "11" is disclosed in
Default -Settings of the-MaCroviSion Antitaping Process for
-DVD Products, Revision 1.0; July 5, 1997. The 2L/4L

;5 Colorstrip is applicable only for NTSC analog output:




necessary to refer to the content protection infornationRﬂWf?EEESS% p AV
stream as the content protection information of a thunbnail i & reat ed

froman image in the Cip AV 5 stream The neanings of th | ue e shown
in Fig. 20. "1" indicates "necessary", and "0" indicates%m%ﬁwggég@%ry".

Specific exanples of the content protection information other than CC
t hunbnai | and APS thunbnail may include information to be added to the DTCP
descriptor by the DTLA 10 in the futufé.—As of July in 2001, the DTCP_
descriptor has only the information of CCl and APS. In the future,
however, when the DTLA introduces new content protection information to

video signal sThet fitay heedeawssaeymiftot DRIPELALOLRRPLY,r {6 New content
protection information to thunbnail imges 15 created by using inages

cont ai ned§geaseewitde oresiegnalos ithien coblties tC s Lck@oh! 285885 AYst {gam nfo
i's set to 1. Wien the value is 1, it is necessary to refer to. the content

prot ect i dlE FlPmddi st reBRCRsdeber cphaentepeokeb@iohhentdBRES idH she Tip

AV stream desi gnated by the mark-time-stanp of 20 the mark related to the
t hunbnai P itﬁé‘gg’néélt hBagentenatpdofeoni an imdgenbhi oRe of1ifheayt hunbnai l

inagﬁﬁ The content protection information other than the CCl and the APS
i ncl utle PhF6PMat | GRecBRRBENGAQCE ebibe uva bues resé rélodwons Wign dgleo cont ent
k.in anal og 25 format, and information concerning the period

}3r'pmiygﬁlt§2§1‘%%%“ﬁ% Sheeessamy Mayaxd 08 6 Fubiemtrgs 200hecedBaryideo

Content'Canlg%é€y¥f%ieXamples of the content protection information
other than CCI_thumbnail and APS_thumbnail may include |
information to be added to the DTCP_desériptor by the DTLA

10 ig the future. As of July in 2001, the DTCP_descriptor has
only the information of CCI and APS. 1In the futu?e, however,
when the DTLA introduces new content protection information
to video signals, it may be necessary fof the DTLA to apply
the new content protection information to thumbnail images

15 creatéd by using images contained.in the video signals. In
this case, the flag_needuAVstreaﬁInfo is set to 1. When the
value is 1, it is necessary to refer to the content
protection information (DTCP descriptor, eﬁc.) for the image
in the Clip av stream designated by the markmtime_stahp of

20 the mark related to the thumbnail image as the céntént
protgction information of the thumbnail image.

The content protection informéﬁiqn othér than the CCI

and the APS include information ﬁoncerning.resolutipn

e orestrictions when video content iS"PlaYedlbadk-in_anaiog

25 format, and information concerning the peried for which




The Integrity Check Value is code for indicating that tﬁ@*ﬁ?@%%@ﬁ? f the
CP_Info_thunbnail () is not tanpered with. This is calculat pecific

encryption algorithmby 5 using the first byte of the CP-%QIB-th%ﬁﬁﬂail()

to the byte immediately before the Integrity Check Val ue "4 &A7i t. The
encryption algorithmmmay use the algorithmdescribed in, for exanple,
| SO I EC9797 (I nformation technology - Security techniques - Data integrity.
mechani sm using a cryptographic 10 ché&k —function enploying a bl ock ci pher
algorithm. Even if the content of the CP-Info-thunbnail () is tanpered by

a di shonest user, the recording apparatus is able to detect that the CP

Info thunbadeb( rohaenbeesntamesstkdy checking the value of the interity
Check Value. 15 If the recording apparatus detects that the

CP_I nf o_t hunbrigti¢ (Inthas e THealobate iils RIGHY BokS shhgc LBHEDPRALL havi ng
the CP-1nfo-thunbnail () from being played back since the _
CP- | nf o- t HerbPRiR t¢) t i of nichd aryem Al ttthmbrd £ 20Natd VRMY tatp reeC fidhng
apparatus nmay scranble the 20 overall nenu.tdat file and mark.tdat file so
pp ‘ ay s : .
as to previent iz herlontamd dfy shepeRilfifo ddusyhnaion G)gbremmhebyy tanpered
with. _In the syntax of the to blockQ as shown in Fig. 15 the CPInfo
t hunbrai MS31% Piadddstafvde piieth® CRuMnfai lthaimbhutel(j ntbl eak_ibgleThe
reason fqr this is as Replacenent Sheet 17 May 2006 6 February 2006 - 39
fol | ons. e tsiferroithat Intherdtar Chpoki Vebneods tie input.
The encryption algorithm may use the algorithm described in,
for example, ISO/IEC9797 (Information technology — Security
techniques - Data integrity mechanism using a cryptographic
10 check function employing a block cipher algorithm) .
Even if the content of the CP_Info_ thumbnail() is
tampered by a dishonest user, the recording apparatus is
able to detect that the CP_Info_thumbnail() has been
tampered by checking the value of the Interity_Check_Value.
1§ If the recording apparatus detécts that the
CP_Info_thumbnail() has been tampered, it prohibits the
;humbnail having the CP_Info_thumbnail () from being played
back since the CP_Info_thumbnail () is no longer valid.
Alternatively, the recording apparatus may scramble the
20 overall menu.tdat file and mark.tdat file so as tb prevent
~the content of the CP_Info_thumbnail (} from-being tampered
with.
In the syntax of the tn_biock(}, as shown in Fig. 15,
~the~CP;Info;thumbnéil() is placed after the | | |

25_ thumbnail_picture{tn_block_id]. The'reason_for this is as




CP_Info_thumbnail () can be randomized in the thunbnail i RERjeeempnt Sheet
(nmenu.tdat/mark.tdat). If the CF Info thurnbnail () is placéghﬁ@? P& the

t hunbnai | picture[tn block id], the 5 CP_Info_thunbnail () ul ar appears
in the thumbnail image file in the units of tn_bl ock_si zeg.PeegfuaP’r#&&
CP_Info_thunmbnail () is placed after the thunbnail picture[tn_block_id],
the start position of the CP_Info_thunbnail() can be random zed since the
size-of the 10 thunbnai l picture[tn_BIé@k:id) is variable by the size of
the thunbnail image. This nakes it effectively difficult to extract the
content of the CP_Info_thunbnail () fromthe thunbnail inage file. The

CP_I nf o_t hehbeies | (BevaysdeStiriad foride, S Bkt WYKo 4 gy file,
as shown in Fig. 21. Fig. 22 is a block diagramillustrating a recording
appar at usC?&ng%c@me)stqa@am arath BRI P11 e RGRA idAG bR C 3l ol gBges or
| mages at., mark points of the AV streans into thunbnails and recording
them 20 ‘?a%ledegﬁrrtb{t‘rdm:/in@rﬁq.rtsﬁatgi.verr_fofcnéwe:pr_q@cfbditngm%aam (fVisStream

obt ai ned qy zgéf-encoding a_video input and an audi o input fromtermnals
12 and 18 ¥Eh&RaEARs Fheathueboaisi picturadennbuerkdetiect ehel3 detects an

.anal c%yrglrfot tion ,signal (APS) of the input video according to a
pr edet er m red 25 8l 4hdTeepbatsyr apprdirngineshei thiuobsadD ¥h&§e

_lS|gnals.fnglgﬁe%ggtuggggtoflgqu.Ogg?gigefeb£ga£ge2006 - 40 -

CP_Ian*thumbnail() is placed after the
thumbnail_picture[fn_block_id], the start position of thé
CP_Info_thumbnail () can be randoﬁized since the size of the

10 thumbnail picture{tn_block id] is variable by the size of

the thumbnail image. This ﬁakes it effectively difficult to
extract the content of the CP_Info_thumbnail () from the
thumbnail image file.

The CP_Info;thumbnail()‘may be stored in the

15 menu.tidx/mark.tidx file, as shown in Fig. 21.
| Fig. 22 is a block diagramrillustrating a recording
apparatus for recording AV streams and also for encoding
typical images or images at mark pdints of the AV streams
into thumbnails and recording them.

20 - A description is first given of the recording of an AV
stream obtaiped by selerncoding a video input and an audio-
input from tefminals 12 and-lo, respéctively. A macfovision
{trade name) detector 13 détects an analog copy protection
'Signal (APS) of‘thé input video according toxarpredeterﬁined

:25 method, and imposes recording restrictions on video signals.




only when the input video signal does not contain APS, cgﬁmmﬁqﬁy E%corded.
Accordi ngly, when the video signal can be recorded, the APS7| es copy
- free (00). Wen the input video signal does not contain AP bthe:B06
macrovi si on detector 13 supplies the input video into a
detecting/updating unit 14. The CGVS detecting/updating unit 14 analyzes
the CGWSs (CGVB-A or CGVs-D) of the input video according to a
predet erm ned net hod, and supplies the40C&l (CCl 0 in Fig. 22) of the AV
streamto be recorded to a 10 control | er 21. The CGVB det ecti ng/ updati ng
unit 14 supplies the input video to a WM (Wat er Mark) detecting/ updating
e wldoties ek b i UbLELRR! S ANAPKZOR, t he
o]

Water Mark in the input video according to erm ne

suppl i es tTheba\Mdcaciant edhdyodmy1y, n‘,,lﬂeg1 t%%) qud t Lo be
recorded to the controller 21. The MNIdetectlng/up atlﬁg En%gﬁgh supplies
the i nputredasted,o e MRECA M @ieedelbopl raré gogideo anal yzer 18. 20 The
MPE&2 AV encoder 16 encodes the input video S|gnal and the input audio

signal, and sHpphi §beaivpdeoviteeamigngdl @fecaudb® SLALAMM IR the

HU|tI§C ex/ sour ce- packeting unit.17. The controller 21 determes the val ue
of E €C Macrpyiédead detertos B8 enppilédsi Bha fmptitpbedest Lgedn i ncdhe ' .5
nultlpleé%source packeting unit 17 based on the CCl o and Repl acenent Sheet
17 May 2066°6TFBE/URARtR006UNi4114. The CGMS detecting/updating

and

unit 14 analyzes the CGMS (CGMS-A or CGMS-D) of the input
video according to a bredetermined method, and supplies ehe
CCI (CCI_o in Figi 22) of the AV stream to be recorded to a
10 contreller 2Z1. The CGMS detecting/updating unit 14 supplies
the input video to a WM (WaterMark) detecting/updating unit
15. |
The WM detecting/updating unit 15 detects and analyzes
the WeterMark in the input video according to a
15‘ predetermined method, and supplies the WM (indicated by WM o
in Fig. 22) of the AV stream -to be recorded to the
controller 21. The WM detecting/updating unit 15 supplies
the input video to an MPEG2 AV encoder 16 and a video
“analyzer 18. |
20 _ The 'MPEG2 AV encoder 16 encodes the lnput video signal
and the input audlo SLgnal and supplies a video stream and
an audio stream to a multlplex/seurceepacketing uﬂit 17.
The controller 21 determlnes the value of E_CCI
'(Embedded CCI) to be encoded in a multlplex stream in the

!5 qmltlplex/source—packetlng'unit 17 based on the CCI o, and




the WM p input into the controller 21. The nultiplex/soﬁg%gﬁ i?s ggng uni t
17 multiplexes the video streamwth the audio stream and supﬂiles the AV

streamto a scranbler (encryption unit) 22 and a strean1qﬂ%£ zer, 8 . 5 The
scranbl er (encryption unit) 22 encrypts the input AVstream acc rgl gtoa
predet erm ned nethod, and supplies it to an ECC encoder 23. The AV stream
under goes processing in the ECC encoder 23, a nodul ator 24, and a drive

25, and is then recorded in an infornétion recordi ng nedium 26 as an 10
AV streamfile. The recording apparatus of this enbodi nent records an AV
streamfile and al so records application database information.(info.dvr,

Pl ayLi st ,tie i nfiapuat iiako ankhusheabhi1bpfonmatipgn file, and a thunbnail
image file) 15 associated with this file. The application database

i nf or mat i tip lgenercatme-pa dkee ieon ekl a7 ki tERA exidl @RABLE QD1 NPUt i nto
the controller 21 includes characteristic information of the video signal
from t he Striegao wirtdl yrier al@liockaraaner bt &upplak@Bihenaof st AaAV: 30,
stream fromthe stream anal yzer 20, and user instruction information input
from t he® 8FPRAIL erl KenTheptharachet) skRcanal ar gei-ban ShalfgeyiHeo signal
from_the video analyzer 18 is automatically generated by the -recording
apparat us. ThEiebamhbey 7 éensypindy 2esi t he2 25manhant wfe thgutput Vi deo

si gnal SQ.,8S to generate Replacenent Sheet 17 May 2006 6 February 2006 -
42 V stream according to a predetermined method, and supplies

it to an ECC encoder 23. The AV stream undergoes processing
in the ECC encoder 23, a modulator 24, and a drive 25, aﬂd
is then recorded in an information recording medium 26 as an

10 AV stream file.

The recording apparatus of this embodiment records an
AV stream file and also records application database
information.(info.dvi, PlayList, Clip Information, a
thumbnail information file, and a thumbnail image file)

15 associateq with this fiie. The application database
information is generated by the controller 21. The
information input into the controller 21 includes
characteristic information of the video signal from the

o video analyzer 18, characteristic information of the AV

;20 - stream from the stream analyzer 20, and user instruction
ihfo;mation input from the terminal. 11.

The characteristic information of the video signal from
the video_analyzer‘la is automatically generated by the
.recording apparatus..-Thg_video anélyzéf 18-énalyzes the

25 content of the input video signal so as to generate




i nfformation concerning the i nages at characteristic narﬂwmﬁﬁﬁ rgikgtthe
i nput video signal. Such information includes, for exanple, %ﬁa %tion

i nformati on concerning the i mages at the mark points, suc% E thgrggogram
start point, the 5 scene change points, the CMstart/end 6%‘%?3 8 t he

i nput video signal. The image at the first mark point of the input video
signal rmay be used as a typical inmage (typical imge of PlayList) of the
vi deo signal. The video anal yzer 18_i%2ugs time stanps (mark 10 positions)
i ndi cating the mark-point inmages of t video signal into the controller

21. A thunbnail encoder 19 encodes the images at the mark points into

thunbnai| images, and supplies themto the controller 21. The controller
21 storéBfopBatipR GeREPERHAY t Hee nimdgeDi att schaGE! ciee mind: \Wine k5
corresponding to the mark-point inmages, and the thunbnail inages of the

mar k- poi AP kg’ §Bet haputhejdepesighal ed SucheanlfoonheionThactodespl | er
21 al so determines the value of the CCl thunbnail of the above-described
CP_I nf o_tPEn®iwle) desiamplehpn Hafsgmad: i awiae msigec ititeedmaigels t he
mar k- poi nt . .20 i es.. The stream anal yzer 20 detects the content

prot ect i%h tﬁ%f‘%ﬁ%tﬁ%ﬂ%ﬁdﬂ%sﬁ itheoprogran sitert: peinfragsbei n the AV

stream desi gnated by the ti stanps of the mark points. The stream
anal%ZeF S é%ﬂfﬁﬁ%nﬁﬂﬁiﬁgfsﬁﬁétdﬁﬂﬁeﬁpln2§ pfotlet iBRLUENS or mati on-

DT ' : [ R h 17 2 F
005~ AP Homat' IO SRR FIREY FER polieBY ER2° © February.

input video signal may.be used as a typical image (typical
image of PlayList) of the wvideo signal. |

The Video analyzer 18 inputs time stamps (mark
10 positions) indicating ﬁhe mark-point images of the video

signal into the controller 21. A thumbnail encoder 19

.encodes the images at the mark points into thﬁmbnail images;

and supplies them to the controller 21. The controller 21

stores the time stamps of the mark pointg, CCI_o and WM o
15 corre;ponding—to the mark-point images, and the thumbnail

- images of the mark-point imaées so that they are related to

each other.‘ The controller 21 also determiﬁeé the value of

Afhe CCI_ﬁhumbnail of the above-described CP_Info thumbnail ()

based on the CCI_o and WM , associated with the mark-point
20 imagés.

"The stream analyzer 20 detects the content protection
information (DTCP descriptor, etc.) for tﬁe images in the AV
‘Stream designated'by the time stamps of the mark points.

The stream analyzer 20 then determines whether thé content

25  protection information (DTCP_descriptor, etc.) contains




information other than the CCO and APS. If the content RfRACERF %eet
informati on contains infornation other than the CC and APé, X QQrean1

anal yzer 20 sets 1 in the flag needAvstreaninfo of the OR_Ipfo t nail ()
(Fig. 17) 5 corresponding to the thunbnail inage at the ne?rl'll?g‘b‘ﬁqyr%pbwtl)f
there is no information other than the CCl and APS in the content
protection information, the stream analyzer 20 sets 0 in the flag need
Avstream nfo. The copy contr ol procéés? g when an AV stream obtained 10 by
sel f-encodi ng an input video signal is shown in Fig. 23. Wen the CAGVS or
the WM of  t he input signal indicates "01" or "101" (no nore copy),

respect i VeHiprmmtiondiotaees thabl thecapy prahabitedys the k8§EEMENY of the
input video signal is not allowed. If the CGVS or the WM indicates "10" 15
(copy ond¥Ptagidonnpufoyingssosi gnakaiiasr enoooedtiendother O Glethe WM is
overwitten by "01" or "101" (no nore copy). If the CGVS or'the WM of the
i nput vi &3 §%&nép3riﬁHPcéFé@@mOGna%Eopy 20emdtstheinnpué video signal is
recorded,..,and the CGVS or the WM remains as the sane value 20 ("0011 (copy
free)). ?ﬂi@geBﬁFSeﬁV%F’?%mééﬁ‘ér@fe§h¢ nERr Frefé_grhwamest hing(Fidwmmails. to
be stored i.n the?r@fgl icatjon database information (info.dvr, PlayList

file” Arp IATRPRAtTSNtT i the thumbpadhdimageafas mite omedk Ipwirend aft hunbnai |

e ecenet e SRR i P Saon i 5 2 0
‘content protection information, the stream analyzer 20 sets
0 in the flag need AvstreamInfo. |
the cbpy control processing when an AV stream obtained
10 by self-encoding an input video signal is shown in Fig. 23.
- When the CGMS or the WM of the input signal indicates
"0l" or "101" (no more copy), respectively, or indicates
"11" (copy prohibited), the recording of the input video
signal is not allowed. If the CGMS or the WM indicates vig"
15 (copy once), the input video signal is recorded, and the .
CGMS or the WM is overwrittén by "01" or "101v éno more
copy} . If the CGMS or the WM of the input video signal
indicates. "00" (copy free), the input video signal is
| recorded, and the CGMS or the WM remains as the same value
20 ("00" {(copy free)).
.The~controller 21 éenerates information concerning
thUmbnai;s.to be stored in the application database
"__informatioﬁ (info.dvr, PlayList file, Clip Information file,
a thumbnail information file, and a thﬁmbnaii image file).

25.- The.controller 21 supplies the.aﬁplication database




information to the scranbler 22. The scranbler 22 encryp]%eéﬂatl enlt%%?ﬁé
application database information according to a predeterm ne 4 od, and
supplies the encrypted information to the ECC encoder 23.6%}%3 ag&dét cation
dat abase i nformation 5 undergoes processing in the ECC encoder , the
modul ator 24, and the drive 25, and is then recorded in the information
recordi ng nmedium 26 as an application database file. The recording of a
transport stream (TS) input froma 4t1efgrinal 27 is now described. An ECCI
(Enbedded CCl) 10 anal yzi ng/ updating unit 28 anal yzes the E_CCl- ( Enbedded
CCl) encoded in the input TS according to a predeterm ned nethod, and

supplies .t CC't%' ngi cahed by CCl. o in Fi % 22) of the AV streamto be

‘recor ded YO YHEEBHt £81 F8F sFramRder ger Hhal §eragblpyal?ngneayrt28 al so

suppl i es | e.innB#taTS to g.lS VWM det ecting/ updating unit 29. The WM

det ect i ng7 UpdAPPNg2HRT £ €38 8Raf9rabasRelniRTB2 WAPR BFCPRALNGPER &i deo, and

suppl i es k ndi,cat by oin Fig. 22) of the AV streamto be

recordedp%(%ate\é\gk&%%%?r%?ﬁg?dmén hE8UBRA 4.t cE2% e ChvRESA gl imatg cguppl i es
unit 17, The

20 the ippULLISEES 08 &g{t&g[eXé gg%ﬁs%ﬁgiéﬁﬁén qﬁﬁha%%;lq$ﬂ§T%$i§6urce

mul ti pl ex/ source-packeting unit

packef shhgapyo&nd,s I it t he.stream. an %yz 20 and the scranbler
22. The scra ?erd[%e%’g‘%)%/%ﬁ%niﬁn?% Egés%?%cﬁ%?ﬁsg engﬁﬁpfngaugigo’fh%ﬁ nput
AV st reagh@cers g d @R R aseier o t and .- 45 .suppl.ies it to the
ECC.encoder 23. The AV stream u%d@%g%s%pﬁ%%eg‘g} gcghei A “Cncoder 23,

the modutééordiddy mad e Wd Ve 2hp 3 tidd MR ASGY 48d J n the
i nformati on recording .
The recording_of a transport stream (TS) input from a

tgrminal 27 is now described. An E CCI (Embedded CCI)

10 analyzing/updating unit 28 analyzes the E_CCI (ﬁmbedded CCI)
encoded in the input TS according to a predetermined method,
and suppliés the CCI {indicated by CCI_o in Fig. 22) of the
AV stream to be recorded to the controller 21. The E CCI
analyzing\updatiﬁg unit 28 also supplies'the input TS to a

15 wM detecting/updéting unit 29.

The WM detecting/updating unit 29 analyzes.the
WaterMark of the input video, and supplies the WM (indicated
by WM_o in Fig. 22) of the AV stream to be recorded to the |
controller 21. The WM detecting/updating unit 29 supplies

20 the input TS to the multiplex/source-packeting unit 17. The
multiplex/source-packeting unit 17 converts the input T8
into a source packet stream, and suppliesrit to the stream

analyzer 20 and the scrambler 22.
The scrambler {encryption unit) 22 scrambles {encrypts)

25 the. input AV stream according to a prédetermined method, and




medi um 26. as an AV streamfile. 5 A TS input fromthe t%gWF %%f S i nput
into a decoder 30. The decoder 30 decodes a video streanlof ut TS,

and supplies the video signal to the video analyzer 18. T ro i ng of
the video anal yzer 18 and the thumbnail encoder 19 is s|n$ﬁ§P%F3%®ﬁi

above-descri bed self-encoding 10 processing for the input video fromthe
termnal 12. The stream anal yzer 20 anal yzes the content protection

i nformation (DTCP_descriptor, etc.) Tn*?he i nput stream extracts the
anal og copy protection information (APS), and supplies it to the
controller 21. The APS for the inmages at 15 the mark points of the input
stream.i SWRLISS §& tthe thenBCCvehvedas e APSet AUNhpabimOfnihe f,@gnbnal !
i mges of the mark-point inmages. The val ues of the CCl _thunbn ? and the
f1 ag nee® AFSSSAG AbotheeE@6t enmbded B, t BReSko@aIREHAl ¥ZErand0R0 i N a
manner sim.l ar _to those when the above-described i nput video i s recorded
by sel f - gﬁ&X&‘ﬁéleHdThé Ebpy temprdedpincessi hgfohentide Fowsikd TRy i s
recorded_i g.sho in Fig. 24. The content of the copy control processing
is substan?ﬁgpl?Qs?ﬁ1?%rAYoﬁ¥ﬁ%§msﬁ@hﬁ in 25 Fig. 23. Replacenent Sheet 17

May 2006 - 4 e.co troller 21 supplies the application database
[ nformatl on S‘% f% rﬁﬂoé‘r i‘? tri@igedady] ds 22pemciypbsa teeodeput

~applicati@n b on accordlng to a predeterm ned nethod, and
suppl | esj?hedgt&l%ré% O&CFH %{d’m Qd5s @ video stream of the input TS,

and supplies the video signal to the video analyzer 18. The

processing of the video analyzer 18 and the thumbnail

encoder 19 is similar to the above-described self-encoding
10 Pprocessing for the input video from the terminal 12.

The stream analyzer 20 analyzes the content protection
information (DTCP_descriptor, etc.) in the input stream,
extracts the analog copy protection information (APS), and
supplies it to the éontroller 21. The APS for the images at

15 the mark points of the 1nput stream is set to be the same
value as the APS thumbnall of the thumbnail images of the
mark—p01nt images.

The values of the CCI_thumbnail and the
flag need AvstreamInfo are determined by the stream analyzer

20 20 in a manner similar‘to those when the above-described
input video is recorded by self-encoding it.
‘The copy control Processing when the‘input TS is
recbrded is shown in Fig. 24. The tontent of the copy
control proce351ng is substantlally similar to that - shown in

.25  Fig. 23.




5 to the ECC encoder 23. The application database infor n%‘“tﬁk’gﬁmnﬁ%? goes
processing in the ECC encoder 23, the nodulator 24, and th ey 5, and

is then recorded in the information recording nedium 26 %3: an agﬁéﬁ' cation
dat abase file. The flowhart illustrating the processing fPor° P& ng 10

an AV stream and al so for encoding a typical inmge and
characteristic-point images into thunbnaits and recording themis shown in

Fig. 25 1In step 5101, the nmacrovisiongetector 13, the CGVS
detecting/updating unit 14, the WM detecting/updating unit 15 15, the E
CCl . anal yzi ng/'updating unit 28, and the WM det ecti ng/updating unit 29
anal yze the | of the input signal (video signal or TS). In step S102,
the MWPEGRAV eltdde e ldid He sHRR} it thes tapwdriicaddione dpaekbessieng unit 17
encode the inlﬁuf:._si gnal into 20 an AV stream In step 5103, the video
anal yzer "18°EAAF 9% ste HEh i Sipmal ehad 2 t 0 Bhe exarambiges 22 ereypisi nt s
(typi caltf'lém e and._the characteristic-point inmages). In step 5104, the

control | erc 2T Bht AR glatakas o sintprnadiion siases diReptac@nment  Sheet
17 May r ua 06,- 47. In step 5105, the thunbnail encoder 19
encodes ?ﬁ%@%%gle%ecg%eﬁ%‘éj YrardP i RIS Ji‘%{ dhen gRERIPtedhdgdermpiisnep 5106,
t he gontyol s t-he ntent . .prqtection information (DTCP
desc?i'pt%ér),érgétﬁ Ser(g%oﬁ%g:ngghon%e appll%a%lon database information
undergoes processing in the ECC encoder 23, the modulator 24,

and the drive 25, and is then recorded in the information
recordingimedium 26 as an application database file. |
The flowchart illustrating the processing for recording
10 an AV stream and also for éncoding a typical image and
'Characteristic—point images into thumbnails and recording
them is shown in Fig. 25.
In step S101, the mécrovision detector 13, the CGMS
detecting/updating unit 14, the WM detecting/updatiﬁg unit
15 15, the E_CCI analyzing/updating unit 28, and the WM
detecting/updating unit 29 analyze the CCI of the input
_ signal (vidéo signal or TS).
In step S102, the MPEG2AV encoder 16 and the multiplex-
: stream/source—packeting unit 17 encode'thé input signal into
Zﬁ an_AV stream.
In step 5103, the video analyzer 18 analyzes the video
signal to detect images at mark points (tfpical image and
) the characteristic-point iméges).
In step S104, the controller 21 obtains ﬁhe images at

25 the.mark points.




5 the AV stream designated by the tinme stanps of the mar’keP! “tgheeé n step
5107, the controller 21 creates CP_Info_ thunmbnail () of a tHhumH pge

i mage.

Mre specifically, as stated above, the controller 21 de%?ggineﬁ %ye
val ues of 10 the CC _thunbnail and the APS thunbnail, the S EPEYY A%y

Avstream nfo. In step 51.08, the controller 21 generates information:
concerning the thunbnails to be stored in the application database
information. 15 In step 5109, the scrasbler 22, the ECC encoder 23, the
nmodul ator 24, and the drive 25 record the AV stream and the application
dat abase information into the information recording medium?26. Fig. 26 is a

bl ock di agr amziyl | rat i e ing.20 a r at for adding a thunbnai
of an image degiSEg eg&geg ?ﬁ% Eggﬁbﬁglg ?Eggaﬁﬁdfiweg?? S G for

recor di ndirdifes tatumpRAhL r kARGARRLI GaL1,0 base.read froman information
recordi ng nedium 75 via a. g’?i ve 74%E!roldgpgg}§§a6?o%5§g?ﬁg‘i na 25

~ denodul at or 72n, s88p EEM decerler cdreranfe A Qfsgﬁﬁggéeeé He cao”dcrgr&nt hen 1 nput

into a controller 69. The controller 69 creates nenu scre di cating

the recopdedectibantnsbribeiohniorant 4@8-£ 8504 n | Y0 795 o ANM Qut put s
it to a nonitor (not shown) and displ ayg ?’? Thegﬁ(ggf Ibs]g%:'éifs:%%naeacpﬂnayu st

to 5 e phayd¥ backanideslgnaped By ophd £8hd HalmEd o Nehe GRANI Ol | €r 69

gives an instruction to read the AV stream required for playing back the

Pl ayLi stPe@é8tgnated by the user fromthe information recording medi um 75.

o In step S107, the controller 21 creates |
CP_Info_thumbnail() of a thumbnail image. More specificélly, -
as stated above, the controller 21 determines the values of

10 the CCI_thumbnail and the APS_thumbnail, 'the
flag need AvstreamInfo.

In step 5108, the controller 21 generates information
concerning the thumbnails tb be stored in the appiication
database information.

15. In step 5109, the sqrambler 22, the ECC encddér 23, the
modulator 24, and.the drive 25 record the AV.stream and the
application database information into the information
recording medium 26.

Fig. 26 'is a block diagram illustrating a recording

20 apparatus for'édding a fhumbnail_of an image designated by
the user to a recorded AV stream and for recording the
thumbnail

- An épplication database read from an information
récording mediuml75 viala_drive 74 undergoestprocéssing‘in é

.25 demodulator 73, an ECC decoder 72, and a descrambler 71, and




An AV streamfile read fromthe informtion recordlng f%?ﬁ§¥q$§ZE%V|a t he
E

drive 74 undergoes processing in the denodul ator t he
and the descranbler 71, and is then input into a 0
sour ce- depacketing/ separating unit 66. The video strean1§é%@?§?@8‘%y t he

sour ce- depacketing/separating unit 66 is decoded in an MPEQAV 15 decoder
65 so as to output a video signal. The video signal undergoes
predeterm ned processing in a CGWS inggyting unit 64 and a macrovi sion
inserting unit 63, and is output froma termnal 62. The video signal is
then output to a nonitor and is displayed. An audio signal is output to a

speaker %g &got shown) .froma termpal 70. The user selects scenes (for
exanpl e, Fy dUPREEDFC BoCBBLRRI KRR FPom The oPEEEOtbebeidl ayed back,

and i ndi the_scenes to the.controller 69 a the U input fromthe
Ferminal CEratss ‘P%aﬁbﬁéffﬁevnaa%c%lm Fhe oFaEnTd5c HePHr T d Wep t ho

- 49 mark points maybe
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created

. per sonal r aner a |nto the recording apparatus
i (FOETeh nP afd gi%& unb T 1T TR éadd@vinah &9 i nage

via an externa I nput .

i a | t he. t t f th
at. as nmepk %Péynéd }BQ&C@férr?i per 6@@%@({18 @blfﬂgll}filslneﬁflﬁea| Se at et h-lemng(rak

mar ked by the user. The contro en o

point fredhther MRER Ay Hecader B ruction to read the AV stream
| requlred for playing back the PlayList de51gnated by the
user from the information recording medium 75.
An AV stream file read from the information recording
10 medium 75 via the drive 74 undergoes processing in the
demodulator 73, the ECC decoder 72, and the descrambler 71,
~and is then input into a source-depacketing/separating unit
66. The video stream separated by the source-
depacketing/separating unit 66 is decoded in an MPEG2AV
15  decoder 65 so as to output a video signal. The video signal
undergoes predetermined processing in a CGMS inserting unit
64 and a macrovision inserting unit 63, and is output from a
terminal 62. The video signal is then outputrto a monitor
- and is displayed. -An audio signal is oufput to a speaker
20 (pot shown) from a terminal 70.

-The user select$ scenes (for example, favorite scenes)
to be marked from the video to be played back, and indicates
the scenes to the controller 69 via the UI input from the

- terminal 61. |

25 - - Thumbnail images to be recorded by being added to the




and inputs the image into a thunmbnail encoder 67. The ld%?ﬁggﬁ?ﬁﬁﬂzgncoder
t 3y The

67 encodes the thunbnail imge and inputs it into the con .

source- depacketing/separating unit 66 extracts the conte ro ion
i nformation (DTCP descriptor, etc.) positioned on the AVQEFpﬁgﬁéggiignated
by the tinme stanp of the mark point, 15 and inputs it to the controller 69.

The controller 69 anal yzes the content protection informatiori
(DTCP-descriptor, etc.) and extracts tH2 €Cl and the anal og copy protection

information (APS). The controller 69 thensets the values of the
CCl -thunbnail and .20 the APS-thunbnail of the CP-Info-thunbnail () forthe

t hunbnai [ma rageoioftd ey ci@lafted FaoR AR LRELSIAE ;¥aLUES,ef the cc
"and the APS, respectively. The controller 69 algo makes anal ysis to

det er mi n€afiettier inkeres irecatdedc GrbaNt Pe@LB8RkL ORckIG PLABL . 0n ot her than
t he above 25 described CCl and APS., If there is content protection

Repl acenéhigiditderstill Waype2806n6oFeheuaeyo208y- afPaltaes Ri4 of, ot her than

the CCI and the APS, the controller 69 sets 1 in the flag need
- Avst r eantrt6I8R 1t KBPUEP | nfo_t hunbnail () corresponding to the thunbnai
image at. the mark point. If there is no content protection 5 information

ot her’ t han t W&€t 2 gHnbna idpdmadee icontrasiteet Fro%h aat sm@genatthg flag need
C(%i?ven of the operation for «creating a

Aystreanigf ._A.description is now
t hunbnai T f%a@%,ln{i\mE‘PmEi%mi%rCHeleré deektdinddilig time stamp of the

image marked by the user. The controller 69 then obtains
the image at the mark point from the MPEG2 AV decoder Gg;
| and inputs the image into a thumbnail encoder 67. The
10 thumbnail encoder 67 encodes the thumbnail image and inputs
it into the controller 69. The source-
depacketing/separating unit 66 extracts the content
protection information (DTCP descriptor, etc.) positioned on
| the AV stream designated by the'time stamp of the mark point,
15 and inputs it to the controller 69.
The controller 69 énalyzes the content‘protection
informatioﬁ-(DTCP_descfiptor, etc.) and extracts the CCI and
| the.analog copy protection information (AfS). The
© - controller 69 then sets the values of the CCI_thumbnail aﬁd
©20  the APS_thumbnail of the CP_Info_thumbnail{) for the
thumbnail image of the mark-point image to be.the same
.. values of the CCI and the APS, respectively. The controlier
69 also makes analysis to determine whetﬁer there is any
m‘rcbntent protection information othef than the above-

: 25 ;deScribed CCI and APS. 1If there is. content protection




added to a mark point, froma still image read into the ?t??lﬁcgwg}“gbb
% digital

apparatus. via an external input, such as a personal corrput

still canera. The controller 69 obtains a still image frg’g é@&{rnal
input terminal 85. A content protection information detect'§P™ 88 racts
the content protection information (such as CGUS; APS, and DTCP 15 ‘
descriptor) of the input inmage, and inputs it into the controller 69. The
controller 69 analyzes the content _pggtection information, and extracts
the CCl and the analog copy protection information (APS). The controller
69 then sets the values of the CC thunbnail and the APS thunbnail 20 of
the CP_Ipfo thunpnail () for the thunbnail imge to be the sane val ues of
t he abovjeng%‘ﬁ??b‘é‘a cerennhapshe hbAnd etie ARfe miguiteellsy sets the
flag need, Avst rean nf The still e is then input into the

e zero. nma
t hunbnai 72 efcotietr ¥ 18’ at%fﬂﬁﬁ%ﬁ“’%‘?mﬁ I ‘é‘ﬁ%dﬂtﬁés t he thunmbnail

i mage, ut |t nto the controller 69. Repl acerrent Sheet 17 May
2006 6 uary—@ﬁﬂ% hO g RT e tihe (Hhnmail ieege atd the
cont ent oorg_l forﬂatl on thereof, the controller 69 generates

i nfor rrattfrg%\q%agrg%: g tHE (HhERha 1% R S é’dmitﬁcttljré’ appl i cati on
dat ﬁgas%]d x?z(arﬁtdno%t(h' ol %h‘l\ﬁr a;h'?al QL 5] St Ir%’i%l 'é—, | Efg;)]r EI$ %go‘;]'t'rgl | te?e

t hu ornati on t he 't

69 supplgeesddie g QBth'h%atf'lgIEI g@éﬁjﬁrgtr%f pn[Irr%tl on to a scranbler 76. The

scranbl er 76 scranbles (enc appllcatlon
A description is now given of the operation for

creating a thumbnail image; which is to be recorded by being
added to a mark point, from a still image reéd into the
10 recording apparatus via an external input, such as a
personal computer or a digital still camera. The controller
69 obtains a still image from an external input terminal 85.
_ A content protection information detector 86 extracts the
content protection information (such as CGMS, APS, and DTCP
15 descriptor) of the input image, and inputs it into the
controller 69. The controller 69 analyzes the content
protection information,'and extracts the CCI and the analog
copy protection information (APS)Y. The conﬁroller 69 then
. sets the values of the CCI_thumbnail andrthe APS_thumbnaii
20 of-the CP_Info_thumbnail () for the thumbnail image to be the
same values of the above-described CCI and APS, respectively.
The controller &9 sets the flag_neéd_AvstfeamIﬁfo to be zero. '
rThe‘still imgge is then input into the thumbnail encoder 67.
The thumbnail encodef 67 encodes the thumbnail_imége, and

25 inputs it into the controller 69.




dat abase information according to a predetermnined. methoberla %%émggpplies
the scranbled information to an ECC encoder 77. The applicd M 299 abase

i nformation undergoes processing in the ECC encoder 77, %ﬂg nodg]ﬁ%or 78,
and the drive 74, and is then recorded into the informati®dfPP&EPY ng

medium 75 as an application database file. 15 The flowchart illustrating
processing for adding a thunbnail of an inmage designated by the user to a
recorded AV stream and recording the ihunbnail is shown in Fig. 27. In
step 5201, when the user designates a PlayList to be played back, the
controller 69 inputs this instruction. 20 In step 5202, the controller 69

control s the Aftwye &énéi@tﬂﬁQYtﬂ@Cﬁhﬁ$ﬁh31Pgﬁﬁﬁégggﬂ%ﬁ@“%ngvbesi nat ed

PlayList fromthe information recordi ng ne si gnal

under goeprprecesshngniorihe; daneAElab el #Be LBEESE degoder 72.. the
descranbl er 71, the source 25 .depacketing?sepaFatlnaguﬁgtgéﬁfr%$ﬁf MPEGQ2AV

decoder éBforhatRepl aceoentiSheehe ﬂﬂhﬁ@ﬂa§ﬁ0é06b5e9£gg%%_gpq%us 52 CG\VS
T an

i nserting uni , an e macrovision inserting uni I's then
ting unit 64, and th ting unit th
out put fABREcabion nddt#dagei tefomignad) ANWEo Add Ll T (Audl o signal).
In step 5203, the user searches a scene to be nmarked, and presses a mark
‘butt o dutiMmgIREQERerk Dke attiten Wuntbn3aU Sien £ 6 SN a1 160N Legpondi ng to
this . operatign is input into the controller 69 via the termnal 61. In
step S20%4€ ttﬁé‘%ﬁlﬂolﬂf‘@g%gﬁdﬁ)er mThes colmet addidrd @Y supplies the
application database information to 'a scrambler 76. The
scrambler 76 scrambles (encrypts) the input application
database information according to a predetermined method,
10 and supplies the scrambled information to an ECC encoder 77.
The application database information undergoes processing in
- the ECC encoder 77, the modulator 78, and the drive 74, and
is then recorded into the information recording medium 75 as
an application database file.
15_ The flowchart illustrating processing for adding a
thumbnail of an image designated by the user to a recorded
AV stream and recording the thumbnail is shown in Fig. 27.
-In step S$201, when the user desighates a PlayList to be
. played back, the controller 69 inputs this instruction.
20 In step 5202, the controller 69 controls the drive 74
to play back the video signal of the designated PlayList
- from the information recording medium 75. The playback
signal undergoes processing in the demodulator 73, the ECC
decodér 72, the descrambler 71, the source .

25 depacketing/separating unit 66, the MPEG2AV decoder 65, the




out put and di spl ayed as the mark position at a tinme whenB®Heemend Shest k was
input in the processing of step 5203. In step 5205, the contlf 8favePiGo
outputs a nessage from the termnal 62, and requests the user tq sel ect
whether the image at the mark position is to be used as CHEPHANEMRI | or
a.still image to be used as the thunmbnail is obtained from15 the. term na
85. The user inputs the selection fromthe termnal 61 based on this
request. In step 5205, the controller,69 determ nes based on this

sel ecti on whether the inmage at the na?% position is to be used as the
thumbnail. |If the inmage at the mark position is used as the 20 thunbnail,

‘the process proceeds to step 5206. In step 5206, the controller 69 obtains

the | mageGMf ineerbikgpositioh, dndnthédenaututsiodn tiesdREGYAVImdacoder 65,
and supplies it to the thunbnail encoder 67. In step S207, the controller
69 obt ai ©i3. t#ed cbht RN 2B R wE et i téonimel o ofvide Agstalgamnat t he
mar k position Repl acenent Sheet 17 May 2006 6 February 2006 .- 53 fromthe
out put A EHEERRE cE deprtietsdapsidpar ating unit 66. In contrast, if it is
determned in step 5205 that the inage at the mark position is not used as
the thunbnai I S4&P SABrolther UseTpE6aEelsst 6 scepeSeosbenmanked, a sti.l |
inagg 5 to, be used as th &?unbnail i.s obtained fromthe term nal 85.

Then? | A SFARF 3 R T MM [AU8d n6h @a iPRe YRE ke GREERL 1OBr 8Fedt i on

i nformati_on, of e still .image fromthe output of the content protection
i nf or maLesS et @Fbﬁl@@?l corresponding to this operation is input

into the controller 69 vié the terminal 61.

In step:8204,_the controller 69 determines the position

output and displayed as the mark position at a time when -the
10 mark was input in the processing of step S$203.

In step 5205, the controller 69 outputs a message from
the termirnal 62, and requests the user to select whether the
image at tbe mark positionris to be used as the thumbnail or
a .still image to be used as the thﬁmbnaii is obtained from

15 the terminal 85. The user inputs the selection from the
terminal 61 based on this request. 1In step SZOS, the
controller. 69 determines based on this selection whether the
image at the mark position is tb be used as the thumbnail.

If the image at the mark_position'is.used as - the

: 20 thumbnail, the process proceeds to step S206. In step 5206,
the controller 69 obtains the image at the mark position
from the output of the M?EG2AV deéoder 65, and supplies it
to the thumbnail encoder 67.

In step 5207, the controlle£ 69 obtains the content

25 protection information of the AV stream at the mark position




After the processing of step S207 or step 5209, the 10 %?%S§§§35F§266d5 to
step S210 in which the controller 69 causes the thunbnail M%7 1o

encode the thunbnail image. 1In step 5211, the controller cre t he
CP_Info_ thumbnail () of the thunbnail image. More 15 specﬁgggﬁngb&gs
di scussed above, the controller 69 determ nes the values of the
CCl _thunbnail, the APS thunbnail, and $ e flag need Avstream nfo. In step
5212, the controller 69 generates informaiion concerning the thunbnail to
be stored in the application 20 database information. In step 5213, the
controller 69 records the application database information into the
i nf or mat i 'GP et PP W P Linthg Ssourae naapeck st M AfepOrd PEnBiR0d 66
descri bed above. Fig..28 is a block diagramillustrating a playback. 25
appar at us forIBIS?P%@aﬁéeklﬁvittiéadetanmiaédoiﬁostpbaszog Reat ageaent
Sheet 17 _May 2006,6 February 2006 - 54 . back thunbnails, such as typical
i mages or"&Far A&t &PesfREknreR litiaged s obtt heedVast thamthudbnappl i €a&i on
databasecgg%g ééOﬁ] q i nformation recording medium 75 via a drive 74
‘under goes proe ?an-iHrﬁcegdaeﬁﬁdﬁﬁﬁPOSZ?@,ianWEiﬁhdeceﬂéil72ma@@d a
descranbker, 71 d__is.th | nput, _into a controller 69. The controller
detesﬁingg ggt ﬁ%gngFI Pﬁaggupggsél is obtained from the terminal 85.
Then, in step 5209, thg controller 69 obtains the content

69

protection information of the still image from the output of
the content protection information detector 8§6. |
After the processing of step 5207 or step S$209, the
10 process proceeds to step S210 in which the controller 69
causes the thumbnail encoder 67 to encéde the thumbnail
image. |
In step S211, the controller 69 creates the
CP_Info_thumbnail() of the thumbnail image. More
15_-specifically, as discussed above, the controller 69
determines thé valueé of the CCI_thumbnéil, the
APS_thumbnéil,‘and the flag need_AvstreamInfo.
,_ In step 5212, the contfoller 69 generates information
concerning the thumbnail to be stored in the application
_20 database information. o
VIn step S213, the coﬁtroller 69 records the application’
database information into the information recording mediﬁm-
75 in a mannér'similar to the method described above.
. ;m__mgmfA,Eig.Tza'is a block diagram illustratingna playbaék‘

25 apparatgs for playing back AV streams and.also for playing




di spl ayed on a video output. For exanple, the controlIerRﬁﬁmmﬂ%?gﬁgines
that a thunbnail of a typical inmage of a certain 10 PIayL|§? &

di spl ayed. The controller 69 obtains the CP_Info_thunbnallé%% %ﬂ
t hunbnai |l image to be played back. If the flag need_AMStré M 2PUi cat es
1, it is necessary to read fromthe information recording medium 75 the
content 15 protection information (DTCP descriptor, etc.) of the image .in
the Cip AV stream designated by the mgrk-tinme-stanp of the mark rel ated
to the thunbnail inmage. The controller 69 inputs the thunbnail inmage to a
t hunbnai | decoder 80, and’inputs the decoded image to a 20 graphics inage

processon, %% tbfp% glag ne d Avstreami nfo for the thunbnail i mge
i ndi cat e& nak §SS§P§ t 85i hPBLcap| Wagex PBRsERTACERRI B ahe

t hunbnai c to ad_content protection information. For
exanpl e, h??% ?h %ghtgﬁt£g?o%gc?F5ﬁa?ﬁfornat|on has information 25
concerning r. I tri ns_ i Nnpos en video - 55 content is

pl ayed back ?%Qaat#ﬁlgg%%ﬁon%t aaﬁ)eadr?%3 dregcstﬂ“\ &0 IRLOMTSt 188 i nposed on the
thunbnai beageqi f Ned Lum I 18 ¢ £ %OA ugan, rfis%hft]%goog% The |S[r%alg]%dg%t put from

the graphics inage processor (S proce

hoert ng rBOos I YA Bl NG 770, 2 e o ezt agiine

inserting unit 64 inserts a

CCl thunb@atﬂeﬁﬁlﬂﬂﬁ% fg%drg(hgﬁgggyjéylgg for the thunbnail, into the

out put image. Then, macrovi sion I'nserting unit 63 inserts an anal og copy

10 prOteCtIOEh&'gaﬁtroﬂmbﬁh6§Eagiekﬁgn§§n§ Bfuhbfa TS RLYaP0AT
dispiayed on a video output. for example, Ehe controlle£ 69
determines that a thumbnail of a typical image of a certain

10 PlayList is to be displayed.
The controller 69 obtains the CP_Info_thumbnail () of
the thumbnail image to be played back. If the
flag_need_ AVstreamInfo indicates 1, it is necessary to read
from the informafion_recording medium 75 the content
15 protection information (DTCP descrlptor, etc.) of the 1mage
in the Clip AV stream designated by the mark_time stamp of
the mark related to the thumbnail image.
The controller 69 inputs the thumbnail image to a
thumbnail decoder 80, and inputs the decdded image to a
20 graﬁhics image processor 8l. If the flag_need_AVstreamInfo
. for the thumbnail image in&icates 1, it is necessary to
impose playback restrictions on the thumbﬁail according to
the read content protectioﬁ informétion. For example, if
the content protection information has inforﬁation

25  concerning resolution restrictions imposed when video




of the CP_info_thunbnail (), into the output image. The vpﬁﬁﬁfgzrzggg out put

fromthe termnal 62. The flowchart illustrating a playback n for

playi ng back thunbnails of typical images and 15 characte% %8%@$®b$
i mges of AV streans is shown in Fig. 29. In step S301,

reads an application database information file. That is, the dat a read
fromthe information recording nedium?75 via the drive 74 under goes 20
processing in the denodul ator 73 and tHe £CC decoder 72, and is supplied
to the descrambler 71. The data is descrambled in the descranmbler 71. The
controller 69 then obtains the application database information file from

t he out pwondfenithe.s -pldgset antokelin/ hnad%gThe LAk 9@%8%%ckrontthe
descranbl er 71 undergoes Repl acenent Sheet 17 Nay 2 February 2006 -

56 procé§§¢ﬁgqmn0mhenmmar®e dmpaehatbﬂgk&%p%h%hbﬂglm”hEc§§d1ﬁ£5u3WPEGQAV
decoder the i mage bl ender processor 82, the CGW5 inserting unit 64, and

t he nacr&@FsFSﬁOﬂH§ePP|ﬁgsmmnCtﬁans anmheslhhge sutput tremide termnals
62 and 70. 5 In step S302, the controller etermnes a thunbnail image

to be pl 9y88L psekimpem preceaserudli oa pnpubsbydt be abSBhiadd adhee A er m nal
nﬁﬂ steg S303, the controller 69 obtains the CPInfo thunbnail () of the
thu ai PPPGRIROF 0% e PRAyEY bRt into | CGlP 5Bdrtime wnnt el | er 69

deternlnes “ﬁﬁﬁg"%eﬁs inserting unit 64 inserts a CGMS signal, which
means the same as the CCI_thumbnail of the
CP_Info_thumbnail () for the thumbnail, into the output image.
Then, a macrovision inserting unit 63 inserts an analog copy
. 10 protection signal, which means the same as the APS thumbnail
of the CP_info_thumbnail (), into the output image. The
video is then output from the terminal 62.

The flowchart illustrating a playback operation for

playing back thumbnails of typical imagee and
15 .characteristic—point images of AV streams is shown in Fig.
v, _ : :

In step S$301, the controller 69 reads an application
database information file. That is, the data read from the
information recording medium 75 via the drive 74 undergoes

20 ”proce351ng in the demodulator 73 and the ECC decoder 72, end
is supplled to the descrambler 71. The data is descrambled
in the descrambler 71. The controller 62 then obtains the

eppllcatlon database lnformatlon flle from the output of the

—~descrambler 71.

25 . The data output from the descrambler 71 undergoes




flag_need AVstreaninfo is 1, and if so, the controller 6Bqﬂ¥§§§§§5ﬁ%
content protection information of the AV streamat the narQ Fi1Tdn. In

step 5305, the descranbler 71 decodes (descranbles) 15t hu il. In
step S306, if the flag need AVstreaminfo is 1, the contrgf$%?m%gﬁﬁﬁposes

pl ayback restrictions on the thunbnail according to the content protection
information read in the processing of step 5304. For exanple, if the.
content 20 protection information defg§Q§ that the resol uti on. when vi deo
content is played back in analog format is restricted, the controller 69
controls the graphics inmage processor 81 to restrict the resolution of the
t hunbnai |_._ The graphics_. inmage processor 81 may reduce the inmage frane of
the 25 t RAASTES - "Wadld the CRETEEnCEpRChRting/somareltieg 60itREPF|, atkaent

Sheet 1 E&E% 6 6 Febryary 2006 - 57 In step 5307, the controller 69
controIsK{he ééggecpﬁgﬁrﬁing fi tM89cakdendernnepeesspon82nsthei @@Msni t 63

(CaPS) ) “TEeERETS, Uhi-by SmaR ot "PhBaLRORbAAPT BASPEOLOIIEALD Ehe
restri orra. opnrhploWlhRe PRuh Ble BREFRSLSCsepand e di spl ay . vi deo
T2, Phe | ng SR a0 ORISR B [imihas S hmRiada The
related.ﬂ@§@@a§@ ﬁélﬁlayed back from the instruction input by the
user from the terminal'Gl. |
In step $303, the controller 69 obtains the:'
CP_Info_thumbnail () of the thumbnail image to be played back.
10 In step S304, the controller 69 determines whether the
flag_need AVstreamInfo is 1, and if so, tﬁe controller 69
.reads fhe content p;otection information of the AV stream at
the mark position.
In step S$305, the descrambler 71 decbdes'(descrambies)
15 the thumbnail. |
In step S306, if the flag need AVstreamInfo is 1, the
controller 69 imposes playback restrictions on‘the thumbnail
according to the content prbtection information read in the
processing of step $304. For example, if the content
20 protection information defines that the resolution. when
video content is played back in analog format is restricted,
| the controller 69 controls the graphics iﬁage processor 81
_to'restrict the resolution.of the thumbnail. The graphics
image processor 81 may reduce the image framé of fhe

25 thumbnail based on the control of the controller 69.




h
are copied froma playback apparatus 101, which is a cop§qmﬁggzg§ E%Fggut
apparatus), to a recording apparatus 102, mhlchfls at copy commetion
(i nput apparatus), via a digital bus 103. 15 Information, F?@’ ayLi ot
copy control command, indicating an instruction to Cﬁpy aI oTd Ylayllst
recorded in an information recgrdlng medi um 201 of the p gy g?atus
101 into an information recording medium 310 of the recording ?pfface ot
102, is. input into the 20 playback apparatus 101 via a use&_lntgl ce.
shown). This command is input into a controller 208 via a dl?l LU
interface 205 and a bus controller 207. ghg Son}roglerbggﬁ tﬁeerm

stream portionnoktepes3fY, sthea o

above-dgscribed 25 Ela Li $t, gbﬁﬁsg%%g s g ﬁg?ggoggzt?EB?@ﬁa ;herXIthe
streaanmidﬁunﬁnﬂy:u%hqe@4_gBdNQﬁQZQEQrngg? - ?eﬁggngIEBan %rﬁ%ts t he

i nformation recordi ng medi um 201 controll'e RRSSE
drive 202dd theadacise agat @h@sgaf:kbeléfbﬁylthﬁ%l% §%%y %g ll; Pramt! 2

and thunbnail file) related to the PlayList fro i t > v the
recor di ngigediluic’0s). ) The tﬁetaggbggyzgﬁa@évg§ @ﬁe'ﬁﬁﬁmﬁﬁﬁ%fn 0S any th
AV stream data, which has been read after beling subjecte 0 processing

a derfbduPSFOrd206 tndthe EECIAssOdRImBOAi1 1o, Oigid agdtﬁléldr{lterface 205 as

an AV streamfile.
Processing is also one type of restriction.

In step S308, the controller 69 outputs the display
video image of the thumbnail from the terminal 62.
Fig. 30 is a block diagrém illustrating a configuration
10 when an AV stream file of DVR aﬁd the related database file
are copied from a playback apparatus 101, which is a copy
source (output apparatus), to a recording apparatus 102,
which is a copy destination (ihput apparatﬁs), via a digital
Bus 103.
15 Information, contained in a copy control command,
| indicating an instruction to copy a desired PlayList
recorded in an information recording medium 201 of the
playback apﬁaratus 101 into an information recording medium
. 310 of the recofding apparatus 102, is input into the
20 playback'apparatus 101 via a user interface {not shown) .
This command is input into a controller 208 via a digital
bus interface 205 and a bus controller 207.
- The controller 208 determines the stream portion of the
"-m-mm-wAv»stream reduiredffor playing back the abové—desbribed

25 PléyList,.and instructs a dtive 202 to read the AV stream




10 Meanwhil e, the database file corresponding to the AV R%‘ilmté%‘g% read
fromthe information recording nmedium201 is input into a ) 6 via

t he denodul ator 203 and the a ECC decoder 204. The controlﬁlrpehm%0§0 eat es
databases (Clip Information file and PlayList file) required"fg ﬁ ayi ng
15 back. the AV streamfile output fromthe digital bus .interface 205 based
on the data stored in the nenory 206. The controller 208 al so creates a
Clip associated with the AV-streamf i5l e.and a thunbnail file used by the
PlayList file to .be. copied. 20 The ¢ontroller 208 then gives an ,
instruction to supply the newy created database files (Clip I'nformation
file, PlayList file, and thunbnail file) fromthe nmenory 206 to the

di gi tal Basai fremf (ke 2050rmasipasrecnrdbhgemed®Umcddi r ol Bhd he out put of
the files 25 fromthe digital interface 205. The controller 208

Repl acenBRPTEALEET 298)\A)S20bBSbrweby by dodee- 262 to nseadidtte t he bus
controllegr 207 to_output the AV stream file and the database file fromthe
di gi t al §6§a’Pﬁ?%rF%3 (BaYLipe MAe: rehipfInEonnatiore Hateabase file are

i nput in S5 the recording apparatus 102, which is the copy destination,
via the %ﬁﬁ?‘l?%?lﬁuglfl%g. rﬁgﬁﬁggc%tF}& | RkaBlgbs bf fxom ?%dﬁd%ﬁg‘@gﬁ@r at us

recor

102, which '31&&‘%&8%&5&! nation, controls the input of f_| | es

The controller 208 gives an instruction to supply the
AV‘stream data, which has been read after-being subjected to
processing in a demodulator 203 and an ECC decoder 204, fo a
digital bus interface 205 as an AV stream file.

10 - Meanwhile, the database file corresponding to the AV
stream data read from the information recording medium 201
is input into a memory 206 via the demodulator 203 and the

ECC decoder 204. The controller 208 creates-dafabases (Clip
Information file and PlayList file) required for playing |

15 back the AV stream file output from the digital bus
interface 205 based on the data stored in the memory 206.
The controlier 208 also creates a Clip associated with the
AV stream file and a thumbnail file used by the Playlist
file to be copied.- | |

20 .~ The controller 208 then gives an instructibn to supply
the newly created database files (Clip Information file,
PlayList file, and thumbnail file)'from the memory 206 to
the digital bus interface 205. . .

The bus controller 207 controls the output of the files -

25 from the digital interface 205. The controller 208




froma digital bus interface 301. The bus. controller 30§qmﬁgzgg§g§?e bus

controller 207 control the data transm ssion/reception tim

exchanging the file copy control conmands. A controller 3 of t
recordi ng apparatus 102 gives an instruction to record tﬁﬁ%%&ﬁg?ﬁﬁgnlfile
input into the 15 digital bus interface 301 into the information recording

medi um 310 after processing the AV streamfile in an ECC encoder 304, a
modul ator 305, and a drive 309. The tottroller 308 al so gives an
instruction to wite the database files input into the digital bus
interface 301 20 into a nenory 303. The controller 308 al so gives an

instrLuniﬂmsﬂnmcmea&hetbasdab&baaﬂlék|QS?(EBfeu@%ﬁthhé Rpdsthuppnail file)
recorded in the information recording medium 310 into the .nmenory 303

after prdéddssiamg the database filesfiromt BRedaiyeta?5p89% needemmdul at or
307, and an ECC decoder 306. Repl acenent Sheet 17 May 2006 6 February 2006
- 60 Thé&0O8entroller 308 updates the info.dvr file and the thunbnail file
stored in the nenmory 303. More specifically, the controller 308 adds the
name of the FIR§1A%tsigam tfHilse and:diraleth tabdsee fRald e@Pliaphitstined t he
I'nfo.dvr file stored 5 in the copy destination, and adds the thunbnail to
"be recoFRBdTEECFRENY pRAEA tud | 1Q2 stwhich i is tttes coypy dtestinaatioon. The
control | er 308 q&yes an instruction to read the
- via the digital bus 103.
A bus controller 302 of the recording apparatus 102,
which is the copy destination, controls the input of files
from a digital bus interface 301. The bus controller 302
10 and the bus controller 207 control the data
transmission/recepfion timings by exchanging the fiie copy
control commands.
A controller 308 of the recording apparatus 102 gives.
an instruction to record the AV stream file input into the
15 digital bus interface 301 into the information recording
medium 310 after processing the AV stream file in an ECC
encoder 304, a modulator 305, and a drive 309.
. The controller 308 also gives an instruction to write
the database files input into the digital bus interface 301
20 into a memory 303.
The controller 308 also gives an instruction to read
the database files (info.dvr file and thumbnail file)
recorded in the information recording medium 310 into the

memory 303 after processing the database filés in the drive-

25 309, a demodulator 307, and an ECC decoder 306.




dat abase files fromthe nenory 303, and to record them i RERj2° tF@Eﬁ
i nformation recordi ng nedi um 310 after processing the dat abddd1# %88 in the

ECC encoder 304, the nodulator 305, and the drive 309. Fi 31 i%
flowchart illustrating the processing performed by a copfﬁgaﬂW§’ en a
thunmbnail image is copied 15 fromthe playback apparatus 101, which is the
copy. source (output apparatus), into the recordi ng apparatus 102,, which

is the copy destination (input apparagys). In step 5701, the controller 208
reads the application- database information file (Fig. 13). That is, the 20
controller 208 controls and instructs the drive 202 to read the
application database information file fromthe information recording

medi um 201. THe Sopitreddesn 398 apsedesi fher kafpodvti Ealeeandf £bm t he
information recording nedium 201 is supplied to and stored in the nmenory
206 af t eFeEPRAZHe (iddith § tOFist dids ity ety 383eduMers: spesifdgatpy ., ECC

Repl acenent Sheet . 17 N%y 2006 6 February 2006 - 61  decoder 204. The
cont r ol I'Efe AR ST 248 A ghe QR dhcaBiaylistolidei 68 PPl e stored

i th 206. . t 702, th troll 208 | t t hunbnai

: Prageet gre%cgg%lqeacﬁgfoert}h%d%ﬁgﬁte??e& }%&g%%nr FoﬁaﬁﬁsQﬁigﬁgﬁﬁzsggrﬁast Pﬁi:ti on
f rth . t 5703,. th tral l 2 t ai, th

P14 0 et s obay bER 3 pati e B! Ehe®BRuOBhESEPIB ¢ hunbnai |

| mage S%&ﬁ&&fﬁ%d oSLER %ﬁg%bBEQE]%gﬁeagghkggtignthe Copy
destination. |
The controller 308 gives an instructibn t@ read the
database files from the memory 303, and to record them into
10 the information recording medium 310 after processing the
database files in the ECC encoder 304, the modulator 305,
and the drive 309.
Fig. 31 is a flowéhart illustrating the processing
performed by a copy source when g—thumbnéil image is copied
i5 from the playback apparatus 101, which is the copy source
(output apparatus}, into the recording apparatus 102, which
is the copy'destination {input apparatus).
| In step S701, the controller 208 reads the application
- database information file {Fig. 13). Tha£ is, the
_20 controller 208 controls and instructs the drive 202 to read
the application database information file from the
information recording medium 201. The application database
information file read from therinférmation recording medium
- 201 is supplied to and stored in the memory 206 after

25 undergoing processing in the demodulator 203 and the ECC




dat abase information file (nmenu. tidx/mark. tidx) storedRﬂﬁ“TBmFﬁ@“%enDry
206. In step 5704, the controller 208 detern nes whether thé May£%eed

Avstream nfo (Fig. 17) is 1, and if so, the controller %%£eads the
content protection information of the AV stream at the né% 15
In step 5705, the controller 208 determ nes whether the flag_need

Avstream nfo .(Fig. 17) is 1, and if so, the controller 208 inposes 'copy

restrictions on the thumbnail accordifigto the content protection
information. For exanple, if the content protection information has 20

i nformati on concerning the period for which copying can be made, the

control | slec2@®r @Pdses Thepyonesbliieli ong ep theaagibu aj ; t he
period information. In step 5706,. if the C%Ith%n%g EFQ é*BPfégglq? t he

CP. I nfo Cadabaskl Onifsrmationpyifeeetokha 9@%1&@'[{1&503982085 prohibits, the
t hunbnai | from bei ng copi ed. Replacenent Sheet 17 May 2006 6 February 2006

- 62 In steplS797p t$02Zonthel| ¢ent 208 @F eAleesa ddramnaidundmge file
(menu.tdat/mark.tdat) and a thunbnail information. file

(menu. ti dREERr kOt Pexyrannter nedgta thm”ﬁmpy|de$ﬂ&ﬂ&ti$ﬁﬂba§éﬁlJﬁ%ﬁﬁ@pled 5
In s% p 5708, the controller 208 transfers the thunbnail inmage file and
the ChunbREFFUFHEQR nEk9mrtle |esen. the copy destination. As described

above, accorq!n% to the present invention,
: - tep S703, the controller 208 obtains the

Cp_ Info _thumbnail () (Figs. 16 and 17) of the above_descrlbed
thumbnail image selected in step S702 from the application
database information file {menu.tidx/mark.tidx) stored in

10 the memory 206.

In step 5704, the controller 208 determines whether the
flag_need_AvstreamInfo (Fig. 17) is 1, and if so, the
controller 208 reads the content peotection information of
‘the AV stream at the mark position.

15 In step S705, the controller 208 determines whether the
flag | need AvstreamInfo (Fig. 17) is 1, and if so, the
controller 208 imposes ‘copy restrictions on the ‘thumbnail
eccording to the content protection information. For
example, if the content protectioﬁ information has

20  information concerning the period for which copying can be
mader the contrdller 208 imposes copy restrictions on the
thumbnail based on the period information.

In step S706, if the CCI_thumbnail (Fig. 17) of the

CP_Info . thumbnail() is not copy free, the coﬁtrollermzog

:25 prohibits the thumbnail from being copied.




when recording an AV stream and al so recording a thunbna?ﬂmngzg%gg$
representing a typical inage or a characteristic point of t# eam

content protection information can be added.to the thunbgq{% ingg@sand*is
then recorded. The content protection information includes ‘g oné of-
t he copy generation managenent information (CCl) and 15 the anal og copy

protection information (APS). For exanple, when a thunbnail image is
created by using an inmage at a chaga%begjstic poi nt of an AV stream
content protection information of the™t hunbnail inmge can be generated

based on the content protection information for 20 the inmage at the
above-descri bed characteristi.c. point. of the AV stream Wen the thunbnai
image i's created¥eidY i fdge dantndid eaV 218 eama ttese ac ditueiinagiot ect i on
information of the thunbnail inmage contains an identifier 25 (flag need
AvstreantBR8s fhie cHITHY Wk flerrk { tdathetred sarsh eyl aide ngrfio Siegston 17 May
2006 6 February 2006, - 63 to refer to the content protection information:
of the AYAlet fBeRN - %/ Maest idxhanepmning dedthuihng thdmageudthagn  wher e
information other-than CCl and APS is necessary as the content protection
i nfor mat % B TR %%hunbnai | image. 5 As discussed above, since a thunbnai

in&gg'is rec ‘de% b§7p drnﬂ the cOnéent grotection i nformation thereto,
the “copyri ght* §f-Ph anbf&i COBLRCbeSpr 608ctEansFRERDRRPI | nages and the
content fHé%ﬁ%gffﬂlﬂa%%prl %j%%d the thumbnail information file to

the copy destination.

As described above, éccording to the pfesent invention,
when recording an AV stream and also recording a thumbnail

10 image representing a typical image or a chafacteristic point
- of the AV stream, content protection information can be
added to the thumbnail image and is then recorded.

The content protection information includes at least
one of the copy genefation management information (CCI) and

15 the analog copy ﬁrotection information (APS).

For example, when a thumbnail image is created by using
an image at a characteristic point of an AV stream, content
protection information of the thumbnail image can be
Qenerated based on the conteﬂt piotection informatiﬁn for

20  the image at the above-described characteristic point of the
AV stream.

When the thumbnail image is créated from an image in

the AV stream, the content protection information of the
- thumbnail image contains an identifier

25 (flag_peed_AvstreamIan) indicating whether it is necessary




thereof are recorded in units of blocks (tn block) havi g C‘;‘ZP‘tSh%et
predeterm ned size. Accordingly, the addition and parti al el M 8%t t he

t hunbnai |l s can be perfarnmed easily and fast. If the contegt rotﬁﬁg'on
information is stored after the thunmbnail image, the sta tFegrb‘?P’ of the

content protection information in the above-described bl ock can be 15
random zed since the size of the thunbnail image is variable. This nmakes
it effectively difficult to extract Th@3content protection information
fromthe thunbnail inmage file. JPEGis used as the format of the thunbnail
image. Since JPEGis wdely used as the de facto standard, the 20

i mpl ementiad iwfef dchehkeokmhtent pebillctalon §aFhrmaRdohi @R ¢oAPALi bility is
ensured. The format of the thunbnail inmage is not restricted to JPEG and

| - pi ct ur & tgfedvREGTHRNGaEkE, itThbEsiBle. tearehe WseH. tha LheuREesgnt
invention, in an information recording 25 nmediumin which an AV stream and
a t hunbn#herierdgdorampltacenehbeShebtin tTIMaYA2ADE 6s Rebcaasyr2096 thb4
representing a typical imge or a characteristic point of the AV stream
are recoF&ég(?n\EhéﬁOtCﬁ@timmmrmanaga b€ théayeshiackl f 1mayé he information
recordi ng nmedi um  pl ayback restrictions are inposed on the thunbnail inmage
base® on the &8 gﬁ)%ﬁ‘éfﬁsqﬁr ctheas .o iindorarathwsbneddoridede isandcadded to t he

t hunbnai ] i nage. That is, a copy generation nanagenment signal or an anal og
copy pr oPBcEPEHNG| PR Contentd R Qe atien aymtatmatiigraltharaicy teck t he

playbac kcé;%?r”:‘?‘éht chia yt aec‘kthrumbnail can be protected. '
Thumbnail images and the content protection information
thereof are recorded in units of blocks (tnﬁblock)'having a
10 predetermined size. Accordingly, the addition and partial
deletion of the thumbnails can be performed easily and fast.
If the content protection information is stored after
the thumbhail image, the start'position of the content
.protection information in the above-described block can be
15 randomized since the size of the thumbnail image is variable.
This makes it effectively difficﬁlt to extract the céntent
.protection information from the thumbnail image file.
JPEG is used as the format of the thumbnail image.
“Since JPEG is Widély-used as the de facto standard, the
20 implementation of the format is relatively easy, and high
compgtibility is ensured. The format of the thumbnail image
. is not -restricted to JPEG, and I-picture of MPEG, PNG, GIF,
 TIFF, etc.'may be used.
In the present inveqtion, in~an-informaﬁion-recording

“25 medium in whiqh an AV stream and a thumbnail image




restrictions are also inposed on the thunmbnail image bas%ﬂ*ﬁ SFE
content protection information of the AV stream Accordingly al

copying of the thunmbnail image can be prevented. In the %ggﬁent p@ enti on,

in an information recording nediumof a playback apparat an AV
streamand a 15 thunbnail imge representing a typical imge or a
characteristic point of the AV stream are recorded, when the AV stream and
the thunmbnail inmage are copied i nto_agather information recordi ng nedium
copy restrictions are inposed on the thunbnail inmage based on the content
protection 20 information recorded in and added to the thunbnail inmage.

That is, i s determ ned whether to copy the thunbnai|l inmage so that

restrlctFSRgeﬁ?n HRYI B phYBERRt at PAFe thayefRar ac kel by i iIRHCOD of the
t hunbnai e_gan_be rotect restrictions are al so i nposed on
the -thu %QR? ?ﬁﬁ%@“z% eb%%%ﬁFé%Ptﬁﬁﬁ%bh?%%t Qﬂ&%(ﬂ?QQﬁ(iﬁmatlon of the
Accor di ior Ca PARR TRt O rigf %%ﬁnﬁo&ﬁ’irﬁﬁw?ﬁm‘?%qﬁgge' Bork with
copyr | g aT S he i T e Fhe R ““ﬁ%‘&% Peedger B o the
fo 3ud PHRORDAZ el (9% ﬁ?&ﬁ?ﬁf&%‘ i Pad ﬁeﬁdgﬁf’%ﬁﬁi‘feﬁse%e
abovefdaﬁﬁﬁ&ﬁﬁgj§%ﬁb%%.0f1?&99@§§'%g%oﬁﬁng%%eratlon management
signal orlan analog copy protection signal is added to a
playback signal-tb play back the playback signal. Playbéck
restrictions are also imposed on the thumbnail image based
10 on the content protection information of the.AV gtream-
Accordingly, illegal copying of the thumbnrail image can be
prevented. '
In the present invention, in an information recording
medium of a playback apparatus in which énrAV stream and a
15 thumbnail image representing a typical imége or a
characteristic point of the AV stréam are recorded, when the
AV stream and the thumbnail image are copied into another
information recording medium, copy restrictions are imposed
6n the ﬁhumbnail image based on the contént protection
20 information recorded in and added to the thumbnail image.
That is, it is determined whether to copy the thumbnail
image so that restrictions of the dopy generation management
information (CCI) of the thumbnail image-canrbe protected.
. Copy restrictions ére also imposed.on the thumbnail image - - -

25 based on the content protection information of the AV stream.




executed by hardware or software. 10 If software is usedRﬁ3ﬁﬂ§Z§§gEtng t he
processings, prograns formng the software are installed vi o rk or

a recording nediuminto a conputer built into dedicated q§¢§mar o) into a
gener al - pur pose conmputer which can inplenent various functi ﬁ%mﬁv
installing various prograns. 15 This recordi ng nmedi um may be fornmed of

package nedia, which are distributed separately fromthe apparatus for
supplying the prograns to the user,‘tdﬁ%réting of a magnetic disk
(including a floppy disk), an optical disc (including a CD ROM (Conpact

D sk-Read Only Menory) and a DVD (Digital 20 Versatile Disc)), an

magnet o- opt i catcdrdknglncl adi agpMat MRl £6FSkdp{ihdds PRERINaiON @

sem conductor nenory. Alternatively, the recordi ng nediumnmay be forned of
a ROM or izmager godethkest eiithg theecprogspordihgr iAeoWlighadl 8asUpp! i €d to
the user while being integrated in the apparatus. 25 In this

speci f i cafPdamenkedswhpd eoprobect pnggthasceporeghBepFacraeptu@hesil 17 May
2006 6 February 2006 -. 66 in the recording nmedium may include processing
‘execut ed*PA98- t Thisséf| eerapafifechiverdimpatedt he ohdecasacindasidiher ein

~and g?y alfo i ncl ude processing executed concurrently or individually.

I ndust ri §PRRRY | TEBPRTE yCaR dor dFPiRiled 3iecd | tlhie needofsi guad yweacdssi ng |

. appar at us ;and thod, the first recording nedium and the first program of
the presdh ?n&g 1 AR the mepied AV stream later is

eliminated.
The above-described series of processings can be
__executed by hardware or software.

i0 If software is used for executing the processings,
programs forming the software are installed via a network or
a recording medium into a computer built into dedicated
hardware or into a general-purpose computer which can
implement various functions by installing various programs.

15 This recording medium may be formed of packagé media,
which are distributed separately from the apparatué for
supplying the programs to the user, consisting of a magnefic
disk (including a floppy disk), an optical disc (including a
CD-ROM (Compact Disk-Read Only Memory) and a DVD (Digital

20 Versatile Dise)), an magngtogoptical disk (including MD
(Mini-Disk) (trade_name)), or-a semiconductor memory.
Alternatively,.the recording medium may be formed of a ROM
or a hard.disk storing the programs therein, which are

1Sgpplied to the user while being integratedlin the apparatus. - .

25 .. . In this specification, the steps of the programs stored




10 corresponding to an obtained video signal is generateﬁﬂﬁgﬁ ﬁ“@gﬁgent
protection information corresponding to the generated thu ¥ ge is

generated. The content protection information is added tgp%ﬁe t?ﬂagnai
i mge, and the thumbnail imge is then recorded in an inf e s

recordi ng nmedi um .Thus, the copyright of the thunbnail inmges can be
protected. ‘According to the second video signal processing apparatus and

met hod, the second recording medium_.ggd _the . 20 second program of the
present invention, a video signal, a thunbnail inmge corresponding to the
video signal, and content protection information added to the thunbnail

imge are extracted froma signal played back froman information
processi h§ ﬁgﬁi GRFOEASPE BB LB Ura B Lrglude pEPREF S inthgdapterb dmest i ct ed
based.ontthe_6xtracted cont ent Prptection Repl acenent. Sheet 17 May 2006 6
Febr uar y“2086° 872 °F N3P AT | INCOTHHYE, £9 | Fagyabrdepying wied Hdanaimbnai |

i mges can.be ented, According o the information recqrdi ng medi um of

the 5 p?%%e%???%§%%t+%ﬁ%u%?v?fﬁﬁ? Yl SXeCH IRMSFPRGULLPRGdY @3t r espondi ng

to the vj and content protection information corresponding to
. the thu %%fo#%%g%?are "recorded. It is thus possible to provide an

i nfognmation recording mediumin which illegal copying of thunbnai

Industrial Applicability
According to the first video signal processing
‘apparatus and method, the first recording medium, and the-
first program of the present invention, a thumbnail image
10 corresponding to an obtained video signal is generated, and
content protection information correspénding to the
generated thumbnail image is generated. The content
‘protectidn information is added to the thumbnail image, and
the thumbnail image is then recorded in an information
15 récording medium. |
. Thus, the copyright of the thumbnail iméges can be
protected.
According to the second video signai processing
apparatus and method, the second recording‘medium, and the
_20 | second program of the present invention, a video signal, a
thumbnail image corresponding to the video signal, and
content protection information added to the thumbnail ‘image
are extracted fromla signal played back from an information
processing medium, and the output of the thumbnail image is

25 restricted based on the extracted content protection




10 i mages can be prevented. According to the video recor%?page‘%%%?g us and
nmet hod, and the third program of the present invention, co F

protection information is detected froman input video si I €unbnai
i mge signal corresponding to the video 15 signal is gener%@‘&?ryggé)

control information of the thunbnail image is generated based on the
detected content protection information, and the video signal, the

t hunbnail i mge signal, and the copy %brtrol information are recorded
inte an information recording nedium 20 Thus, information can be recorded
into an information recording nmediumso'that illegal copying of thunbnail
i mmges cdafdmagienent ed. According to the video playback apparatus and
" method, ----- and the fourth program of the present invention, a video 25

signal, a thufbwaililbegel scgppingosf estpontdivigri 1 henagale@aiepleacenen
Sheet 17 May 2006 6 February 2006 - 68 signal, and copy control :

i nf or mat PEEVERtEHAe t humbnail inmage signal are played back from an
information recording nedium and a copy control signal is added to the

t hunbnai | i meffeFerdigialthadhel onta e tlcay evk doarcld ngo meddamnt o6l thef or mat i on,
and then, the thunbnai| image signal with the copy control signal is

out pat . FhEESDE ofeREion. id widen signjal acdpyimhpadifl timadgsnai | i mages can

be prevented can que gpI ac}/edn back_ from an information recordi ng nedi um
. corresponding to the video signal, and content protection

information corresponding to the thumbnail image are
rgcorded. It is thus possible to provide an information
recording medium in which illegal copying of thumbnail
10 images can be prevented. |
According to the video recording apparatus and method,
and the thirq program of the present invention, content
brotection information is detected from an input video
signal,_a thumbnail image signél correspdnding to the video
15 signal is generated, copy control information of the
thumbnail image is generated based on the detecfed centent
protection information, and the video signal, the thumbnail
image signal, and the copy control information are recorded
into an information recording mediura.

.20 Thus, information can be recordéd‘intd an information
récordiﬁg medium so that illegal copying of thumbnail images
can be prevented.

VAccording to the video ﬁlayback apparatus and method,

i — - -and théwfourth-program~of the preséntvinvention, a video -

25  signal, a thumbnail image signal corresponding'to the video




10 Repl acenent Sheet 17 May 2006 - 69 6 February 2006 %ﬁﬁﬁgﬁiﬁiﬁﬁé vi deo
signal processing apparatus conprising: generation neans for generating a
t hunbnai |l image corresponding to an input video signal; féﬁﬁﬁﬁﬁgﬁééol
means for generating content protection information corresponding to the
thumbnai |l inmage generated by said generation neans; recording neans for
recording the video signal .into an information recordi ng nedi um together
with the thunbnail image generated -bywsaid generation nmeans and the
content protection information generated by said first control means; "and
wherein the content protection information conprises copy generation

. . - f - ) - - . - t . d. t !
Clarm 1. e Rk EeRttelo Rt p PR Rh P RaEhn cEORAPS SboaAA 0g | Copy
tecti t ' LOR. A_Vi ' | ' t
Becordi ng hem st PTo9RRCralt £2py ol ERteFudtRoah  aRRa A7 A0S

t humbnal lardTB0@ophY cHik P01 283 HBEC1 L NabliEq VLGPnS! gRGhR.2PM SRILL TiT St
control .means generates the Content protection niofmation Onf qehe

thumbnal ks igidcoa8sedoANcRNb 2Ry ed! BAERI CRy | BSREHBY | PReQnd iy | TROC
contained in the video signal. 4. A video sl gnal processing appdratus

accorsli ngntiothéal Mchd, tNERHEA 01 ShagOeneyall P fRaRse IS8 Adaidd1e
t hunbnai | i mage : '
signal is output.
Thus, information in which illegal copying of thumbnail
images can be prevented can be played back from an

information recording medium.

10




Repl acement Sheet 17 May 2006 6 February 2006 70 by UQFWBW2F%F§%§% in the
video signal, and said first control neans generates the cb "

protection information containing an identifier indicati?%?yhetgﬁkit is
necessary to refer to content proggction information of PhEVWIES signal .
5. A video signal processing apparatus according to claim 1, wherein said
recordi ng neans records the thunbnail inage and the content protection
information in units of blocks having a predeterm ned size. 6. A video
si gnal processing apparatus accordieﬂA%ﬁSclain1 1, wherein said recording
means forns the thunbnail inmage and™ the content protection information

correspongdi ng A &ikhe Eﬂ@ﬂﬁpﬁ&Bcégéﬁﬁy5%58r§t§§9ﬁﬁgéﬁsfn§?ir’ and records

the block. 7. A video signal processi apparatus according to claim 1,

wherei n sai d r geRs it iSnRAASs 11REOGESetNE A UTPRGindiTBgRadY ~conpressing
the thunbnail inmage according to a JPEG nethod. 8. A vide0 signal

pr ocessi nprapppoadiisy aecandimeut eidkai sigdal further conprising: playback
means for playing back a signal recorded in the information recording
medi um separ afiost reansol greasspivatjangrihény i cenent gnadtecthen t hunbnai |
i mage corresponding to the video signal, and the content protection ,
i nf or mat ii&¥ oEBR EEYp sidiragrerslirise tohtind rfdiumbniand gindgomenkeated il pl ayed
back by saig gla back Repl acenent Sheet 17 May 2006

sal encration means;

recording means for recording the video signal into an

information recording medium together with the thumbnail image

generated by said generation means and the content protection

information generated by said first control means; and

wherein the content protection information comprises copy

generation management information.

2. A video signal processing apparatus according to claim

1, wherein the content protection information comprises analog

copy protection control information.

3. A video signal processing apparatus according to claim

1, wherein said generation means generates the thumbnail image

by using an image in the video signal, and said first control

means generates the content protection information of the

thumbnail image based on content protection information of the

image contained in the video signal.

4, A video signal processing apparatus‘accérding to claim

1, wherein said generation means genérates the thumbnail image




6 February 2006 - 71 neans; and second control means fd$q“§§ETF§$E g an
out put of the thunbnail inmage based on the content protecti ¥ mat i on

separated by said separation neans. 9. Avideo signal proc | n rat us
according to claim 8, wherein the content protection inf%?%@?%g%eggnprises

an anal og copy protection control signal, and said second control neans
perforns control so that a copy protegly an signal is superinposed on an
out put signal according to the analog copy protection control signal. 10.
A video signal processing apparatus according to claim 8, wherein said
second control. nmeans .further restricts a playback operation of the

t hunbnai | Vnﬁﬁ%@%égbdﬁﬂﬂefﬂbt@ﬁn?éﬂ?o PrBtdet PBA FHCOLAEEF ofi%RF the vi deo
S sl R S el VGG 08, AT sacsecne o el O

wher ei n, en t nail T mege i's” copi i

recor di Noaedidife £38L0i AACANIRG AWML BlexBANS, LESILLED Sed Nt YNg of the

t hunbnai | i nage based on the cOntent protection in mati on recorded in and

added to tbeterithwibBabtidiaaorhdtidh \d1deReSLIAM QALASESSI Ng apparat us
according to claim 11, wherein the content protection information

conpri sesocopy fenedet isCanahnagenesdi nignhppawd N acabdd sied decseqans cont r ol
means restricts the copying of the thunmbnail image so that restrictions of
t he copy YerdreseisnsatthapsrndinRapacemenbrShedie thimhhyi R0DGge and

the content protection information in units of blocks having a
predetermined size.
6. A video signal processing apparatus according to claim
1, wherein said recording means forms the thumbnail image and
the content protection information corresponding to the
thumbnail image into a block as a pair, and records the block.
7. A video signal processing apparatus according to claim
1, wherein said recording means records the thumbnail image by
compressing the thumbnail image according to a JPEG method.
8. A Vidgo signal processing apparatus according to claim
1, further comprising:

playback means for playing back a signal recorded in the
information recording medium;

separation means for separating the video signal, the
thumbnail image corresponding to the video signal, and the
content protection informétion corresponding to the thumbnail

image from the signal played back by said playback




- 72 6 February 2006 information of the thunbnail inagengg?nffg%g ed. 13.
A video signal processing apparatus according to claim 11, erérn said
second control nmeans further restricts the copying of th%l%g%gg%a# i mge
based on the content protection information of the video signa 4. A

vi deo signal processing nethod conprising: a generation step of generating
a thunbnail inmage corresponding to an input video signal; a control step
of generating content protection infdrnmtion corresponding to the

t hunbnai | i mage generated by processing of said generation step; a
recor di ngM§#2p ™ ecording the video signal into an information recording
medi um together_ with the thunbnail inmage generated by processing of said
generation stefSsABdt RSt BRENS ot eest-ohct o epapibputyafetheed by
processipghﬁ&mégaq.control step;, and wherein the content protection

i nf or mat i 6n CoRpri SSadT SRy edgRnertift ICon RN dYBREIPR T HioaPREHoR 15, A

recordi ng &Egjg i Lk Ggh conput er -readabl e program is recorded, said
conputer-?ea gb?%tg?ggégﬁ? gﬁﬁ?ﬁ?%ﬁgénﬁ'generation step of generating a

t hunbnai l gj mage AC@ﬂﬁﬁﬁgggggﬂgbgé&%%%gggp pantQQOaéégggifg toacﬁgﬁ%rol step

of generating content profection ( 1 'on Ccor respondi'ng 't o
thunbnai |8, mageegRnEiAlRhRYt PFrOGRISIORd i AFoSRIG JLRerAEi 94k Skep:, and a

recordi ng step of recording the video signal 1nto an 1nformation recording
medi um t cgetlogr copy pridtecthunbdeitdrol signal, and said second control
means performs control so that a copy protection signal is
superimposed on an output signal according to the analog copy
: _protection control signal.
10. A video signal processing apparatus according to claim
.8, wherein said second control means further restricts a
playback operation of the thumbnail image based on the content
protection information of the video signal.
11. A video signal processing apparatus according to claim
8, wherein, when the thumbnail image is copied into another
information récording medium, said second control means
restricts the copying of;the thumbnail image based on the
content protection inforﬁation recorded in and added to the
thumbnail image.
12. A video signal processing appératus‘according to claim
11, wherein the content pfotection information comprises copy
genératiog management information, and said second control
.means restricts the copying. of the thumbnail image so that

restrictions of the copy generation management.




i
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. . . b a .
processi ng of said generation step and the content protection tAformtion.
generated by processing of said control step; and mherei%F%Q%acg nt
protection information conprises_cggy_ generati on managenent | nf 6f mati on.
16. Aprogramallowing a conputer to execute: a generation step of
generating a thunbnail imge corresponding to an input video signal; a

control step of generating content protection information corresponding to
a

t he t hunbngjd. . i t ed .processi ng of said generation ste
"Birorh %&nggg gﬁ?ﬁ§%$ﬂge%9%ﬁegﬁﬁg P?ﬁ§?9£?dginfornaii(an rgcording

recordi ng step of recording

di t h { t ! ted b ' f id
Generati on st ep and Che. SoRL et O5e oL aH BRI RY O RO g8rch aratoy

processi ng10f wh@kdl rc @Ak §0bectiEBonBAsh WaSHSI Mﬂ}%ﬂ}gg@ﬁc@ ehection

information conprises copy generation nmanagenent information. 17. A video
signal proopgsnqngaphar ahusbreaiphndgd Gaspdayhacke RAtent Opr2yhBg back a
signal recorded in an information recording nedium separation neans for
separ at i ngr&dowafdensp§nbire widechabpmeli.l i nage corresponding to the video
si gnal , ag%1content protection information corresponding to the thunbnail
i mage from t e GYGRaPLBRAY RFassER1DY methedptaybaicidinesans; and

a generation step of generating a thumbnail image
corresponding to an input video signal;

a control step of generating content protection
information corresponding to the thumbnail image generated by
processing of said generation step;

a recording step of recording the video signal into an .
information recording medium together with the thumbnail image
generated by processing of said generation step and the content
protection information generated by processing of said control
step; and

wherein the content protection information comprises copy
generation management information.

15. A fecording medium in which a computer-readable program
is recorded, said computer-readable program comprising:

a generatiqn step of generating a thumbnail image
corresponding to an input. video signal;

a control step of generating content protection
information corresponding to the thumbnail image generated by
processing of said generation step; and

a recording step of recording the video signal into an

.information recording medium together with the thumbnail




control means for controlling an output of the thunbnai IRepfai’%Fp%tﬁgi d on
the content protection information separated by said separ A ans.

Repl acenent Sheet 17 May 2006 - 74 6 February 2006 18. ?fo deo2 éé;nal
processi ng apparatus according to gkaim 17, wherein the gﬁ EHY % ot ection
information conprises an analog copy protection control signal, and said
control neans perforns control so that a copy protection signal is

superi nposed onR¥eodepRfatsidghil Prermsdinogof csdik genataigiwopyeppand ect i on
control signal. 19. A video signal processing apparatus according to claim
17, wher &' SHECORFPEICIHERN InFoR oDy generatesl RYpPEYREEKI0opESr ati on of

t he thunbpai Igﬂ based qn.,the content protection information of the
vi deo si g%%]ui .gilv?ataeé’d gflanal processi ng apparatus according to claim

17, wherein, whga. the dfw il i 1S cqopi |t not her information
recordi ng nmedi um rsai d H(%ogpgg%rgtngg%gg?%ﬁnr ?L@Itf(g%%()%c%ﬁm rnlgsec')‘sf “the '

t hunbnai | gémmge ibasechRRmbAe LoRkRAEiMEOotection information recorded in
and added to the thunmbnail imge. 21. A video signal processing apparatus

accordi ngléo cl ahnp2fyramnmheleiring ke copphent Hor ekeeti®n i nf or mati on
conprises copy generation managenent information, and said control neans
restricts the @opgihenptabnt heep fngraetatimgge sobuthratil dasgesi ctions of the
copy generation nmanagenent information of the thunbnail inage are

pr ot ect eOFESPANGIYE FOs PRNERP Wy FEE8]i BEEdpar at us according to claim

a control step of generating content protection

information corresponding to the thumbnail image generated by
processing of said generation step;

a recording step of recording the video signal into an
information recording medium together with the thumbnail image
generated by processing of said generation step and the content
protection information generated by processing of said contiol
step; and

wherein the content protection information comprises copy
generation management information.

17. A video signal processing apparatus comprising:
playback meaﬁs for playing back a signal recorded in an
information recording medium;

separation means for separating a video signal, a
thumbnail image corresponding to the video signal, and content
prqtection information corresponding to the thumbnail image
from the signal played back by said playback means; and

control‘means for controlling an output of the thumbnail
image based on the content protection'information separated by

said separation means.




20, wherein said control neans further restricts the coﬁv?%we afsﬁﬁ%
t hunbnai | i nage based on the content protection Repl acenent e%g 17 NMay

2006 - 75 6 February 2006 information of the video signaFFlﬁﬁ émﬁgdeo
. . S . ebitdry
signal processing nethod conprisings; a playback step of playing’ back a
signal recorded in an information recording nedium a separation step of
separating a video signal, a thunbnail inmage corresponding to the video
signal, and content protection information corresponding to the thunbnai
back by processing of said playback step;

i f the sjgnal pl,
and-a rﬁ?m gt }Lg’g e%g%ﬁ%rdll PRYCeSS0\% ARPEEATUShECEREMHMAINC GladBe based

and a con

on the conRte ection information.separated, b rocessing of said
separatiQEHé?%Eéyéy?.gﬁéréﬁﬁgg |n%r?ﬁﬁﬁﬁh%Piﬁn€§ﬁn?ﬁl§nd§ﬁ$ﬁﬁ%§f§rg%dable
Program i Snalés UdiedorsedcaMBbhelsf SAdANl e MPLILIM CHIPKIS Adnsa Pl ayback
step of playing back a signal recorded i'n an 1 nformation recoralng medi um

a separ at pepfeimed cvhtS6PHAHAY 8 Yo Protebaion &ighRunheai | inage
corresponding to the video signal, and content protection information

cor r espondipgr impaskd thuarbraitbut MBbena I raeokbtngi@nahephayedy daagk by
‘processing of said playback step; and a control step of controlling an
out put of P¥pleeqtigrbaentirol] gageabased on the content protection information

separatedugy A video signal processing apparatus according to claim 17,
wherein said control means further restricts a playback
operation of the thumbnail image based on the content
protection information of the video signal.

20. A video signal processing apparatus according to claim
17, wherein, when the thumbnail image is copied into another
information recording medium, said control means restricts the
“copying of the thumbnail image based on the content protection
information recorded in and added to the thumbnail image.

21. A video signal processing apparatus according to claim 20,
wherein the content protection information comprises copy
generation management information, and said control means
restricts ﬁhe copying of the thumbnail image so that
restrictions of the copy generation management information of
the thumbnail image are protected.

22. A video signal processing apparatus according to claim
20, wherein said control means further restricts the copying of

the thumbnail image based on the content protection




processing of said separation step. 25. A progran1a|Iomﬂﬁﬁhﬁzﬁﬁﬁgwéer to
execute: Repl acenent Sheet 17 May 2006 - 76 6 February 20 gyp ayback
step of playing back a signal recorded in an infornation6r %%%gh&% medi um
a separation step of separating a ytdeo signal, a thunmbnail Tnmage
corresponding to the video signal, and content protection information
corresponding to the thunbnail inmage fromthe signal played back by

- processi ng of said playback step; and a control step of controlling an
out put of the thunbnail imge based on the content protection information

separated, b rocessing of said separation step. 26. An information
recordinglﬂéﬂ?ﬁﬁ%Pﬁ‘ﬁ%Fgﬁ g?é?ﬂéﬂgné'gnal, a thunbnail image corresponding
to the vigego sig . o.and_content protectiqgn information corresponding to
t he thun%%éil i%g%%k%}gg %Q%LQﬁﬁféggﬁﬂgWﬁﬁﬁgfhC?ﬂ%r%%HF%nt prot ection

i nformation coappi SR &ORYep 469 Is ?ng exenst..i nfo Ne 7. An

i nformation reco?ding nedi%%1acgg%%?ﬁg 0 c%ﬁ%ﬁgé%%n&ﬁ%gﬁéPnﬂ?ﬁélcontent

protecti othidthQk D&t IRRCEQIMY ingR8 @R anal og copy protection control signal.
28. An information recording nmediumaccording to claim26, wherein the

t hunbnai | i mage seghriaheonoptantomrsebaeht iy 4 RiaesBEiggr@ recorded in
units of bl ocks having a predeterm ned size. _
thumbnail image corresponding to the video signal, and content
protection information corresponding to the thumbnail image
from the signal played back by processing of said playback
step; and

a control step of controlling an output of the thumbnail
image based on the content protection information separated by
processing of said separation step.

24. A recording medium in which a computer-readable program is
recorded, said computer-readable program comprising:

a playback step of playing back a signal recorded in an
information recording medium;

a sepa;ation step of separating a video signal, a
thumbnail image correspoﬁding to the video signal, and content
protection information corresponding to the thumbnail image
from the signal played back by processing df said playback
step; and

a control step of controlling an output of the thumbnail
image based on the content protection information separated.by
processing of said separation step.

25. A program éllowing a computer to execute:




29. An information recording nediumaccording to clainlf%?kﬁgﬁﬁéggﬁént
Sheet 17 May 2006 - 77 6 February 2006 wherein the thunbnai nage and

the content protection information corresponding to the %%ggg 5bm§nage
are recorded by being fornmed into;g block as a pair. 30. "An i nformation
recordi ng nmedi um according to claim 26, wherein the thunbnail inmage is
recorded by being conpressed according to a JPEG nethod. 31. A video

signal recording apparatus conprising: a detector operable to detect
an encoder

content protect] pnfornmtion froman, input vjdeq signal;
operabl e to geﬁ%&gfgbgc?ﬁﬁ n§?|P FEgY b§F8n8IS e§8gﬁﬂ#ﬁblPoaPhe vi deo

si gnal ; aigggﬁ&ghgh_gﬁg5ﬁgj hgggggprate copy control information of the

t hunbnai | i mage signal generate said encoder based on the content

protection i nfaf nRikheBt det of oSt i¢8t 8C Pleo @NGnA11 egOr der operabl e
to record the video signal, the thunbnail “i mrage signal generated by said

encoder, &hunibrieeil dopyecontresipontling Nbd itk geassasagthdly saddcganrerator into
an information recording medium 32. A video signal recording apparatus

accor di ngPretedtdiom igfornanhittheroroepansiing ao e ithpthboai Liniageper abl e to
encrypt the thunbnail jnage signal, wherein said recorder records the
t hurbnai | TR ddes sEamtl elavept backh s airaceantny mfi saidrptaybacs t he
i nformati g{lepr,’_e'%%adi ng medi um
a control step of controlling an output of the thumbnail
image based on the content protection information separated by
processing of said separation step.
26. An information recording medium in which a video
signal, a thumbnail image corresponding to the video signal,
and content protection information corresponding to the
~thumbnail image are recorded, and
wherein the content protection information comprises copy
generation management information.
21. An information recording medium according to claim 26,-
wherein the content protection information comprises an analog
copy protedtion control signal.
©28. An information recording medium according to claim 26,
wherein the thumbnail image and the content protection
rinformation are recorded in units of blocks having a
predetermined size.

29. An information recording medium according to claim 26,




33. A video signal recording abparatus according to cIé%W} zéggiént
Sheet 17 May 2006 - 78 6 February 2006 32, wherein said en ryﬁtlon uni t

further encrypts the copy control information, and said %%%&LdeQO(fcords
the copy control information encrypted by said encryption Gnit-into the
i nformation recording medium 34. A video signal recording method
conprising the steps of: detecting content protection information from an
i nput video signal; generating a thunbnail imge signal corresponding to

th id i | ; i trol. inf ti f the thunbnail
| mage s GHAPEBUS cuft A TR A0t cCAGE Gt dife (BEERE] BRPEST it | on: —and
di . i i | .t t hunbnai | .i Si |, dth
Contr ol ChrESr P M teRab e hac o MR gRaEs BEE 35 A r bvor di ng
”Edi“”]i”r$@$féb&’H?”ﬂ@fEEEEBEﬁgf"ﬁ%o‘§“%¥3%@'ggggﬁégﬂkﬁ conputer to record

a video signal T's “recor sal d conputer-Teadal program conprising: a
det ectionsstep Oohndes £otnd1g GHOREEDEAPRYLREE A achﬁ_—ek’LH?tt&rbHﬁm an 1 nput

video signal; a first generation step o% generating a thunbnail image
si gnal cozéespondiing the thendiLao isiagralis 2566084 WENRIIGH on step of
generating copy control
compressed according to a JPEG method.
31. A video signal recording apparatus comprising:
a detector operable to detect content protection
information from an input video signal;
an encoder operable to generate a thumbnail image
signal corresponding to the video signal;
a generator operable to generate copy control
“information of the thumbnail image signal generated by said
encoder based on the content protection information detected
by said detector; and
a recorder- operable to record the video signal, the
thumbnail iﬁége signal generated by said encoder, and the
copy control information generated by said generator into an
information recording medium.
'32. A video signal recording apparatus according to claim
31, further comprising an encryption ﬁnit'operable to
encrypt the thumbnail image signal, wherein said recorder
records the thumbnail image signal encrypted by said
encryption unit into the information recording medium.

33. A video signal recording apparatus according to

claim




i nformation of the thunbnail inmage signal based on the -Ref’éace‘@;ﬁglgﬁ?éﬁ
protection information detected by processing of said deteé?' N ep; and

a recording control step of controlling the recording ofﬁggﬁ vi?&&ssignal,

the thunbnai|l inage signal generateg by processing of sai’d Tifs

generation step, and the copy control information generated by processing

of said second generation step into the information recording nmedium 36.

A programallowing a conputer to record a video signal, conprising: a

detecti onr%t e%hof detecting content protection information froman input
'

vi deo sig PFPSE SRIESGTIRTEPBpUBEE goHdeT RYCEYPRENEMI TORYage

signal cor di to the video si.gnal; econd generation step of

gener at i ngcrog%%§@c%ﬁ€?5rflatjloﬁ}’o FSﬁgoFe?Wég?%ﬁﬁﬁ?%idls itﬁﬁggogygnal based on
the cont t i i:nf..0 ' o ing..of. .said

detecti on%%gg?Qa%f%ﬂ%eﬂclgnd%ﬁg%‘gﬂ?‘??f sétagg]l %%ﬁcggﬁ?rf% I"lﬂglgtot%net%r ecordi ng

of the vi dge shgvdhatidie rdeuranag! médmge, si gnal generated by processing of
sai.d first generation step, and the copy control information generated by

processi ng4of Bavikdeecdrthalgesesadinn wdt@pd abapt hei g ftofaTaiteps secor di ng
medium 37. A video signal playback apparatus conprising: a playback unit
operabl e to pl #etsathng edueentsimgdiectdont hofidrmed 4 idrmegens agnahput
correspong:an otsoig:[ng?_;\/i deo signal, Replacenent Sheet 17 May 2006
generating a thumbnail image signal corresponding to
the video signal;
generating copy control information of the thumbnail
image signal based on the detected content protection
information; and
recording the video signal, the thumbnail image signal,
and the copy control information into the information
recording medium.
35. A recording medium in which a computer—-readable
program allowing a computer to record a video signal is
recorded, said computer-readable program comprising:
a defection.step of detecting content protection
information from an input video signal;
a first generation step of generating a thumbnail image
signal corresponding to the video signal;

a second generation step of generating copy control

information of the thumbnail image signal based on the




- 80 6 February 2006 and copy control information of tH@WFﬁEEEﬁggftsignal
froman information recording nmedium and an output unit 06 Bré’G 0 add a

copy control signal to the thunmbnail image signal based he
control information played back by said playback unit SO%S%&P%YS®%¥pUt t he
thurmbnai | image signal with the copy_cgntrol signal. 38. A video playback
apparatus according to claim 37, further conprising an encryption decoder
operable to decode the thunbnail image signal, which is encrypted, wherein
the thunbnail inmage signal played back by said playback unit is

encrypt ed S°88§SN R RYeferipicty Haderagparat deteriast imFrescesim 3B, wherein
the copy contrqgl information plgyed back by said playback unit is
encryptedFaéﬁdggﬁﬁ%Fiﬂﬂﬂ%R¥Voﬁnaecoder further decodes the encrypted copy

control infor i.on. A video.signal playback . neth conprising the
.steps of: pl 23% nr(% oggigng vr gﬁo%i%%e ,Ofg ct%%r%’lrjf&ilpgi ﬁ’gaer%?og%%ngg
correspongdin js Si | 41, G0 DYy trQl.  _in i t he
thunbnailggiggifv%gghﬁg' %%fo?ﬁ%tF%n r%@%fﬁ%’g ﬁggPﬁ%jggﬁﬁaﬁﬁﬁfﬁﬁia copy
control spgpdésdthd e thuwbrakti BBAEra &Gl dased,Prinkheopl ayed-back copy

control information so as to output the thunmbnail image sighal with the
copy contewtrsl gnalormd@ploaceanalatbg@eby processing of said second
Vgeneration step into the information recording medium.
36. A program allowing a computer to record a video
signal, comprising:

a detection step of detecting content protection
information from an input video signal;

a first generation step of generating a thumbnail image
signal corresponding to the video signal;

a second generation step of generating copy control
information of the thumbnail image signal based on the
content protection information detected by processing of
sdid detection step; and

a recording control step of controlling the recording
of the video signal, the thumbnail image signal generated by
processing of said first generation step, and the copy
control informatién generated by procéssing of said second
generation step into the information recording medium.

37. A video signal playback apparatus comprising:
a playback unit éperable to play back a video signal, a

thumbnail image éignal corresponding to the video signal,




17 May 2006 - 81 6 February 2006 41. A recording nediu&??%?@ﬁ?%lﬁg
) ay 20 .
conput er-readabl e program allow ng a conputer to play back a vrdeo signa

is recorded, said conputer-readabl e program conprising: %I@E%M?@ﬁ cont rol
step of controlling a playback opgpation of a video signal, a thunbnai

i mge signal corresponding to the video signal, and copy control
information of the thunbnail signal froman information recordi ng nmedi um

and an out put control step of controlling an output of information
| to the thunbnail_ image signa

obt ai ned by adding a copy control . sign )
based on t 3688B¥ 88%??§ﬁ/ﬁ 59ﬁ§f?6n°gmﬁﬁ%rFWQ?hﬂSﬁﬂrBFWEQFtﬁf%ﬁaﬁ& ayed
back by pﬁﬁ%%?ﬁ%@goﬁfréé%fh'éy %%Qgﬁﬁ_cgntrol step. 42. A programallowi ng a
conputer to play back a vide signal , Bgnprising: a playback control step

of control ling & RhaykackniePEEALANIL &f; Ad¥ %eeogkgaéﬁtroa Ghyphaagh i mage
signal corresponding to the video signal, and copy control information of

the thunbrael thigpadif romen ighal "BL5SA &8CoKLli gy RAhurby and an out put
control step of controlling an output of .information obtained by adding a

copy cont fefosmghadn twldieel Halkétnbpassid npoeyisaghalnihasedasntd he copy
control information which is controlled to be played back by processing of
'sai d pl agBiERt coe ridlumdingdl image signal with the copy control
signal.
38. A video playback apparatus according to claim 37,
further comprising an encryption decoder operable to decode
the thumbnail image signal, which is encrypted, wherein the
thumbnail image signal played back by said playbéck unit is
encrypted. |
39, A video playback apparatus according to claim 38,
wherein the copy control information played back by said
playback unit is encrypted, and said encryption decoder
further decodes the encrypted copy control information.
40. A video signal playback method comprising the steps
of:
playing back a video signal, a thumbnail image signal
- corresponding to the video signal, and copy control
information of the thumbnail signal from an information
recording medium; and
adding a copy control signal to the thumbnail image
signal based on the played-back copy control information so
as to output the—thumbnail image signal with the copy

control signal.




ABSTRACT The present invention relates to a video signa?qmgggﬁﬁgggég
apparatus, a video signal playback apparatus, and a video si 2l cordi ng

apparatus’in which illegal copying of thunbnail inages cg&kge gﬁg nted. A
t hunbnai | encoder 19 generates a_tRunbnail image of a vid ?ﬁ& nput
froma termnal 12. A nmacrovision détector 13, a CGVS detecting/updating

unit 14, and a WM (wat ermar k) detecting/updating unit 15 detect an anal og

copy prbtection signal (APS), a CGWS signal as copy generation nanagemnent
of the video signal input from

informatign, and waternark, res cfively

the term’%gl 12, Z‘aﬁ&%ﬁ? Eﬁ‘h%lb whichoai F%‘PH’L&erZEGaq?Fél%mpﬂéﬁmer 21

gener at es tr or on of t he_t hunbnai | e based on the
2128k r% & orﬁhfggﬁi HE PhanBhaTe qﬁ%ﬁ@% qqﬂgdﬁgp control

i nput copy ~cont

i nf or mat @Bl@ih%n%%fte?lﬁeéc?a%q{adﬁg%#fbn@%ohgi Jon recora ng medi um 26.
rec

The present invention is applicable to ‘di ng apparatus for recording
data into an inf @lapbhen dRRebdi BEcFRM WHngRd1 i fod a0|p§)§918§5k apparatus for

pl ayi ng back data recorded in an information recording” medi um
operation of a video signal, a thumbnail image signal
corresponding to the video signal, and copy control information
of the thumbnail signal from an information recording medium;
and

an output control step of controlling an output of
information obtained by adding a copy control signal to the
thumbnail image signal based on the copy control information
which is controlled to be played back by processing of said
playback control step.

42. A program allowing a computer to play back a video
signal, comprising:

a playback controi step of controlling a playback
operation of a wvideo signal, a thumbnail image signal
.corresponding to the video signal, and copy control information
of the thumbnail signaléfrom an information recording medium;

- and

an output control step of controlling an output of
Anformation obtained by adding a copy control signal to the
thumbnail image signal based on the copy control information

which is controlled to be played back by processing of said

playback control step.






